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CYCLONE MEMOIRS. Part II. 


ACCOUNT OF THE CYCLONIC STORM OF AUGUST 

3ISt to 38th, 1888. 

Br ALEXANDER EEDLEE. Esh RCA.. 

Miteorological Reportir to th$ Govommont of BongaL* 


INTRODUCTION. 

T he present paper is written with the intention of giving a full description 
of the formation and history of a very violent cyclonic storm which passed 
through Bengal from August aist to aSth, 1888. The storm was undoubtedly 
one of the cla^s which usually forms during the rainy season in the Bay of 
Bengal, and no* tf the class of the fierce cyclones which are generated at, what 
are called, the tunsitional periods, i.e., from April to the end of May, and from 
the middle of September to the beginning of November. But though it was 
of the feebler class of storms called the cyclonic storms of the rains, the storm 
in question was in one quadrant at least of force almost equalling that which is 
usually experienced in the'most destructive cyclones, and was of sufficient force to 
almost cause the loss of one, if not of two, vessels. 

The storm was generated close to the land at the head of the Bay of Ben» 
gal, within a few miles of Saugor Island. This area has in its neighbourhood 
several meteorological observatories, and thus affords an excellent opportunity 
of watching the meteorological conditions which precede and accompany the 
fornmtion of such a storm. The northern half of the storm after its formatipn 
was well over the land, and was of feeble character, as was also first all the 
area near the centre of the storm, but in the southern half which lay over the 
sea at a considerable distance from land the cyclonic winds were extremely 
violent, and an attempt is made to account for the more remarkable differences 
in the wind>force in different parts of the storm which are here indicated. It will 
be shown that at first the fierce part of the storm was confined to an area from 
about 90 to aoo miles to the south of the centre, but that as the storm passed 
inland the area of strong winds gradually closed up and came nearer and 
nearer to the centre. Another point of importance in the storm was the faef 
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that the centre of the barometric depression uvas many miles to the south of the 
centre of the circulation of windS| which fact is perhaps connected with the dis- 
tribution of the strength of the winds in the storm. The storm was also remark- 
able for the slight barometric depression which accompanied it when the exces- 
sive force of the winds is considered, and was very noticeable for the parti- 
cularly heavy wave of rainfall which was brought up in its rear* Finally there 
was another interesting feature in the storm inasmuch as it was formed while 
there was a second but smaller storm already in existencei which had been for 
some days travelling across India in a westerly direction. 

The storm will be discussed under the following heads 

Short description of the meteorological conditions in the Bay of Bengal and 
in Bengal itself antecedent to the formation of the storm. 

Detailed description of the weather over the same area day by day from 
August 15th to the 28th, 1888, inclusive. 

Track of the storm. 

Discussion of the wind-directions and force over the storm area when the 
storm was being formed, and for the first two or three days of its existence. 

Discussion of the pressure distribution over the storm area during the forma- 
tion of the storm, and for the first two or three days of its existence. 

Short description of the rainfall accompanying the storm and of its distri- 
bution. 

Concluding remarks. 

Weather previous to isvh August 1888. 

The weather of the period previous to the actual formation of the cyclonic 
Storm at the head of the Bay of Bengal in August 1888 had been decidedly 
abnormal. It is, however, not necessary to deal in detail with the meteorolo- 
gical conditions for any long period antecedent to the storm, for it does not ap- 
pear that its character was directly connected with the peculiar features of the 
weather of the year. On the other hand, as one of the abnormal meteorological 
features in this period perhaps determined the position of the commencement of 
the storm, it is desirable that the main facts should be placed on record. 

From the beginning of the year till the commencement of June 1888 the 
meteorology of the Bay of Bengal, and of the land area to the north of it, calls 
for practically no comment, as the conditions were fairly normal in the various 
seasons. At the beginning of that month the conditions in the Bay and in 
Bengal were such as usually precede the setting in of the monsoon rains in Ben- 
gal, which takes place generally in the second week of the month. In May three 
successive strong advances of monsoon winds occurred in the Bay. The first 
advance took place about the 8th or 9th May in the extreme south of the Bay, 
and in front of this advance, a small cyclonic i^torm was formed which crossed 
the Madras coast near Cuddalore on the night of the 11th. The advance then 
died away without having progressed very far up the Bay. The second advance 
commenced about the 17th and lasted only for four or five days, and it would 
appear that in this advance the monsoon winds reached about the centre of the 
Bay, when they again died away. The third advance of the monsoon current 
commenced in the south of thedBay on the S7th, and from the aSth exceptionally 
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•troag winds were reported at the Ceylon statioasi which continued up to early 
in June. On June isi| the advance had reached well into the centre of the 
Bay, and there were no definite indications of any storm having formed in front 
of the advance. On the and of June, however, a small cyclonic storm commence 
ed to form to the north-west of the Andaman Islands. On the 3rd a distinct 
storm existed off the West Pegu coast. The small storm then commenced to 
move in a north-westerly direction, and on the 4th of June it was in the centre 
of the Bay, and advancing towards the Orissa coast. In its progress, however, 
it gradually broke up and became more feeble, so that by the morning of the 
5th, as it approached the Orissa coast, it had ceased to exist as a definite 
storm, and a rii^u* barometric depression only drifted over the head of the 
Bay and Orissa, giving moderate rain in its advance, whicn continued for some 
days up to the 9 h or loth, and spread over the greater part of the province of 
Bengal. 

Up to this period, therefore, all the meteorological indigations pointed to 
the early commencement of the rains in Bengal and in Northern India generally, 
and in normal years the next advance of the monsoon current would probably 
have carried the rain-bearing current over the greater part of the province of 
BengaU *But though strong advances of monsoon winds took place in the south 
of the Ray for some days after the 6th, and from the 17th, and from* the 21st, rainfal . 
remained almost practically absent from the whole of Bengal up to the 27tb or 
28th oi June. While, however, Bengal was thus almost rainless, excessive rain 
was being rert'ved over Burma and Assam, and from the 22nd to the 29th of June, 
Dhubri, for in«^ ance, received more than 26 inches of rain, while falls of more 
than 10 inches in a week were reported in several cases. It is clear, therefore, th^t 
the monsoon current from the south and centre of the Bay was being deflected to 
an unusual extent eastwards. The cause of this deflection of the rain^bearing 
current from Bengal and Northern India towards Burma and Assam appears to 
have been that a very shallow but persistent barometric depression existed at this 
period of! the Arakan and West Pegu coasts. This was accompanied by a feeble 
but continued cyclonic whirl or wind circulation, as indicated by the winds at the 
coast stations, $0 that the monsoon winds which were blowing to the south of the 
shallow area of disturbance were given an eastward set, and thus passed over 
Burma and Assam instead of advancing up the Bay towards Bengal. About 
the 27th of June however this tendency to the formation of the shallow low 
pressure area in the east of the Bay ceased, its disappearance being simulta- 
neous with the setting in of the rains in Bengal. At the same time a feeble 
but distinct tendency to the formation of a low pressure area commenced in 
South and South*- West Bengal. The appearance of this tendency to low pres- 
sure, and the consequent cyclonic circulation of winds, simultaneously with the 
disappearance of these conditions in the Bay was, however, probably meialy a 
coincidence. 

This tendency to comparatively low pressure in the southern and western 
districts of Bengal appears to have remained a distinct feature during the whole 
of July, as ia shown in the following table where the vjsriatiofts of the mean 

A a 
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pressure from the normal values for July t888 are given at 13 typical stations in 
tite province • 


Stationi. 

Variation of mean 
pmanrefor |uly 
1888 from the 
noimal. 

Stationi. 

Variation of mean 
preMore for Inly 
ids from the 
noraaal. 


Inch. 


Inch. 

Cuttack . • 

—•008 

Chittagona . 

-•004 

False Point • 

—•014 

Dacca • • * • 

—•002 

Saugor Island . 

—•on 

Purneah 

—•009 
— 'Ot'S 

Calcutta . • . 

—•021 

, Durbhunga . 

Burdwan . • . 

—•023 

1 Bankipore 

—•016 

Berhampore . . 

Jessore . 

— 017 
—*010 

1 Hazanbagh . 

1 i 

— 004 


Pressure, it will therefore be seen, was in comparative defect at Calcutta and 
Burdwan. 

This fact seems to have been of importance in determining the area over which 
the barometric depressions in July were generated, for on July 1st a feeble depres- 
sion was formed over Western Bengal near Ranigunj, which afterwards moved 
in a north-westerly direction through Behar. On the . 5th July, a tendency 
towards a cyclonic circulation of winds appeared over parts of Western and 
Central Bengal, probably connected with a slight depression, which afterwards 
moved in a westerly direction through Chutia Nagpur. Later on, about the I2thi 
a small cyclonic storm was formed off the south part of the Orissa coast, which 
crossed the coast between Pooree and Gopalpur early on the 14th. 

The effects of this small storm having passed away, another depression was 
formed on July 19th, the centre of the depression being close to the Sunder- 
buns and to the south-east of Saugor Island. The small storm was accompanied 
by a distinct cyclonic circulation of winds, but the wind-force was not large 
at the coast stations, though the pilot brigs at the Sandheads seem to have 
experienced a hard gale of wind, and squally weather generally obtained 
over the northern half of the Bay. The small storm commenced to advance in- 
land on the xgth, the centre passing close to Saugor Island, and afterwards 
advanced in a north-westerly direction. It apparently filled up on the 23rd 
after it had travelled into the North-Western Provinces to Allahabad* Again, 
on the 2gth July, a feeble low pressure area was developed over part of West and 
South-West Bengal, accompanied by a cyclonic circulation of winds, the 
centre of which was near Burdwan. This depression afterwards advanced in a 
north-westerly direction passing through Behar, and out of the province of 
Bengal. 

It will thus be seen that out of five disturbances in July x888 (one feeble 
and four more important), four were generated over*the western and south- 
western districts of Bengal or over the 8ea<*area adjoining. It is a striking 
instance of the fact that a persistent shallow disturbance or barometric depression 
may exist over a particular area, from which several small storms may be deve- 
loped in succession, provided only other circumstances are favourable. 

With the succession of small storms just described, the rainfall in Bengal in 
July was decidedly heavy, and the fall of the whole province was about a fifth 
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larger than usud, while in rach districts as South*West Bengal, Chutia Nagpar, 
and Behar through which these storms passed, the rainfall was nearly a third in 
excess of the ordinary fall, and an average rainfall of no less than about 16 inches 
was recorded in these districts duritag the month. 

At the commencement of August, a barometric depression was formed 
close to Saugor Island, and on the 4th the centre of the depression and of 
the accompanying cyplonic circulation of winds was to the south»ea8t of that 
station. It continued to exist as a feeble, but remarkably persistent storm, and 
remained almost unchanged in position and intensity in the north*west angle of 
the Bay for four da^ the centre very gradually drifting to the south and south, 
west of Saugoi Island up till the 8th, when it was close to the coast. On the 
morning of the 9th it had advanced inland, and was to the south-west of Cal. 
cutta. During this day the storm continued to move in a westerly direction, 
and on the morning of the loth the centre' was in the Singbhoom district of Chutia 
Nagpur near Chyebassa, but the storm had then become dccHedly more feeble, 
and subsequently filled up. On the i ith of August a very rapid fall of pressure 
took place in South-West Bengal, and another small depression formed, the centre 
of which was between Saugor Island and Calcutta. It was accompanied by n 
distinct cyclonic circulation of winds, and on the rath, the area of disturbance 
advanced into the eastern part of South Behar. On the 1 3th, conditions remtuned 
practic.illy unaltered, but on the 14th a rapid increase took place in the strength 
of the westcr'y winds, forming perhaps an extension of the Bombay monsoon 
current, and v“’e easterly and south-easterly winds which were previously blow- 
ing over the greater part of Bengal and Behar, were replaced by westerly and 
south-westerly winds in all districts except in the extreme east and north of the 
province. A very rapid increase of pressure also took place in the western and 
south-western districts, and the area of minimum pressure in the province was 
transferred to the southern districts of North Bengal, where also there existed 
at that time a marked tendency to the setting up of a cyclonic circulation of 
winds. A very important barometric depression was then formed, the history of 
which will be dealt with in the description of the detailed meteorology of the 
days immediately previous to the formation of the storm under discussion. 

Both these small storms in the early part of August brought up heavy 
general rainfall to the whole of Bengal and Behar, and rainfall up to the middle 
of the month continued to be in considerable excess of the normal in all districts 
except North Bengal and North Behar. 

The above description of the meteorology of the few weeks before the for- 
mation of the August storm is instructive, as there are certain abnormal features 
which remained persistent from the end of June till the middle of August. Thetd 
were, first, the existence of the depression off the Arakan coast which ra"g ffd the 
retardation of the rains in Bengal, and with the disappearance of this depresdon 
the appearance or formation of a similar depression in South-West Bengal accom- 
panied by a tendency to set up a cyclonic cireulatibn of winds over Ae area of 
depression. During July and the first half of August, no less th an gfx small 
storms, each accompanied by a cyclonic circulation of winds, were formed over this 
area. Most of them, it is true, were more or less feeble, but one, at gave 
rise to very strong winds at sea. The successive formation of these six stwms 
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can scarcely have been a matter of accident, and it is clear that they were con* 
nected with the persistent low pressure area in question, even if they cannot be 
considered to stand in the relation of effect and cause. It was also over the 
same area that the very severe storm about to be discussed in detail was 
formed, and hence a connection between the pre.existing abnormal features of 
the meteorology of the rProvince With the origin of the cyclone in question may 
be fairly assumed. 

Description of the daily weather from X5th to 29th Augfust 1888. 

August /jM.— It has previously been noted that on the 14th August rather 
rapid changes in the meteorological conditions took place, due to a sudden 
advance of westerly and south*westerly winds over Bengal and Behar, which 
drove back the easterly and south*easterly winds previously blowing. This 
was also accompanied by a rapid increase of barometric pressure over the 
western districts,gind the transfer of a feeble low pressure area which had exist* 
ed in the eastern part of South Behar to the southern part of North Bengal, and 
Over which also there was a tendency to set up a cyclonic circulation of 
winds. There was, at this time, little or no trace of the existence of the feeble 
low pressure area in South-West Bengal which had been previously prominent, 
but though latent for the time, it is probable that it was not quite non-existent. 
Rain fell generally and rather heavily on the 14th, and the conditions in 
Bengal were such as very commonly occur during the monsoon season in Bengal 
without being followed by any particularly abnormal consequences. 

In the following table, which is divided into three parts, are given, in the 
first part, the daily observations made at the principal stations round the Bay of 
Bengal ; in the second part, those taken on board a few vessels navigating 
different parts of the Bay, and on board the light ships and pilot vessels at 
the head of the Bay, and in the third part the observations taken at the 
inland stations in Bengal, and at a few stations in the NorthaWestem and 
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Central Provinces. The principal facts as to the baronietric pressure and wind 
directions, &c.| are given in Plate VII. 


1 St h August 1888 ^ 
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On this day, over the whole Bay and at the coast stations, normal south* 
west monsoon weather obtained. Winds were south-westerly in almost all cases, 
and were also fairly strong. The differences of pressure between the entrance 
and head of the ^y were equal to almost three*tenths of an inch, which is 
about normal for the season. Rather heavy rain, sligfatiy squally weather, and 
moderate swell were reported at the light-ships at the head of the Bay, At the 
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coast statioos round die northern half of the Bay, moderate to heavy rain wM 
falling, the rainfiaU being decidedly heavy at Chittagong. Over the aouthcm 
half of the province of Bengal, winds were also south*westerly except at the 
soath>eastem stations where southerly and aouth>easteriy winds were blow* 
ing. In Behar, westerly and north>westerly winds were reported, while, in 
some parts of North Bengal, as at Dinagepore, an easterly wind was blowing; 
Pressure was falling moderately to rapidly over parts of North Bengal, and the 
lowest pressure registered in the province was 29*537" at Bhagdlpur, where 
wind was north-west, and the next lowest was 29*590" at Maldah, where the 
wind was south -ea t , while to the south, south-west and east of these stations^ 
pressure increased rapidly,* and to the west pressure was also higher, but not 
to so larg^ an >xtent. It is therefore clear that a barometric depression was 
forming over the area between the two stations above named. General raia 
was being received over the whole province, most districts receiving average 
falls of half an inch and upwards. Very heavy rain was falling uver ^e 
central districts of South-West and East Bengal, that is, to the south and south- 
west of the position in which the depression bad formed, as is shown in the 
following table 

Rainfall for the twenty-four hours ending 6 p.m. 


Mctcofological L'tvlihw, | 


/5/d August 1888. 


Hbavv Rainfalu txettDiMo 3 meNit. 


Orissa 


S -W. Bpnoal 


Bast Bimoal 


North Bivgal 
North Bihar 

s 

South Bihar 
Chutu Naopur 


d Canning Town 

34-Pergunnahs .j ^SSdcpSe 
I Buseerhat • 

Howrah . MShMreka ’. 

Hooghly . • . Hooghly s 

Burdwan . .[ 

i Soory 

Murarai 


Howrah 
Hooghly . 

Burdwan 

Beerbhoom 

• -i SssSs*. 

i Berhampore • 
Lalbagh . 
Aiimgunge • 

Mr : 

/ Cors Bazaar 
Chittagong • Chittagong # 

I . ^ Satkaaya • 

* Chittagong HtH C Rangamati • 
' Tracu. t Ruma 


Tracu. 

Tipperah 


C Ruma 
0 Kasha 


CFe 6 SonthalPsqjpHinahs s| * 

0*87 ••■one I ssvsse 
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Palls in excess of 3 inclies were therefore numerous, while no less than ten 
stations reported amounts exceeding 5 inches, and at Ramporehaut nearly 10 
inches had fallen. 

The meteorological conditions in Bengal therefore on this day were to 
a considerable extent dependent on the existence of the depression between 
Maldah and Bhagalpur. A fairly strong and very moist current was feeding it 
from the south and south-east, and was giving very heavy rain to the central 
districts of Bengal. 

t 6 th, August /ddd.— The meteorological conditions of the Bay of Bengal 
and over the land area to the north of it, on the tfth of August can be seen 
by the observations in the following table, which is, as before, divided into three 
sections dealing with the coast-area, the sea-area, and the inland-stations. The 
principal facts as to the distribution of pressure, the wind directions, &c., over the 
area dealt with are charted in Plate VII 















Hoar 


»f Bttig0l«>~CyeUnt.litem*rs. 55 


/iM Ai/gu<i r<M«o)Mimied. 



• la th« column for velocity of wind, numbem marked **/*’ mpreient wind force on Bemfoit'i Mile o>u. 
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In the centre and south of the Bay pressure was generally fairly steady ; at 
some of the western stations it was rising, and at some of the eastern stations 
falling slowly. At the head of the Bay pressure was falling rapidly, parti* 
colarly at the western stations, and at Saugor Island a fall of o’o8 inch was 
reported, and on this day the pressure at Saugor Island again became lower 
than it was at most of the other stations in its neighbourhood, instead of being 
somewhat higher than at such stations as Calcutta, Jessore, Kishnaghur, &c , as is 
normally the case. This probably indicates the continued existence of the low 
pressure in that district, which had been a prominent feature in the meteorology 
of Bengal for the previous six weeks. The differences of pressure over the Bay 
had, if any thing, rather increased, and strong south-westerly winds continued 
to be reported over the whole Bay. At the Sandheads rough sea with heavy 
swell, rain and strong winds were reported. General rain was foiling at the 
coast stations, particularly on the east coast of the Bay, Akyab having received 
five and a half inches, and Chittagong two and a half inches, in the previous 
24 hours. 

In Bengal, the small depression, which was on the isth between Maldah 
and Bhagalpur, had moved about 90 miles in a west-south-westerly direction, 
and its centre was, on this day, a little distance to the south-west of Bhagalpur, 
or between that station and Raneegunge. The depfession at its centre was 
still small in amount, and no station reported a pressure lower than 39*55 inches. 
A well-marked cyclonic circulation of wrinds which extended over the whole of 
Bengal and Behar accompanied the small storm, but the wind-force was 
moderate. 

As on the previous day rain was general over the whole province of Bengal, 
and the various districts received average falls of from about four-tenths of an 
inch in North Bengal and North Behar to nearly 3 inches in Chutia Nagpur. 
As on the 15th the heaviest falls did not occur near the centre of the depression, 
but on the southern side of it. In the Midnapore and 34-Pergunnahs districts 
of South Bengal, and some of the districts of Chutia Nagpur, very heavy falls 
occurred, as ar*; shown in the accompanying table. 

Rainfall for the twenty-four hours ending 6 p.m. 


i6th August 1888, 


Meteorological DIrlilon. 


Arerage 

l^lofail. 


Heavy RAiiirAi.bi ixcebdiro 3 inchei 


Diitrict. 


Amount* 


Orissa a • e 
South-Wbst Brnoal. 

EastBbvoal • * 


Inch. 

<r66 


0*94 


1*29 


\ 

[ 


Midnapore 

24 -Pergunnah 8 

Chittagong • e 

Backergunge • 

Noakhdly • « • 

Tipperah • • • 


Tumlook 
Kukrahaty • 
Bhagwanpore 
Diamond Harbour 
Cannm Town 
Cox*s Basaar 
Patuakhally 
Harrishpore ' 
Commilla . 


In ches 

tee 

3'SO 

4'S2 

3*99 

3*27 

4*10 

in 

is 
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Meleanlegicil DIf liioii* 


Avenie 

RaIoMI. 


HiATf lUiiiMbui noitpiNo 3 mem. 


District. 


North Bengal • 
Bb««|i . 
Sooth Bbbai • 


Chutia Nawor 


Jndi. 

0'40 

©•38 


>72 ' 


Sonthal Perguniuths # 
Ha^bagh . 


[ 


llohardugga 

Singbhoom 


G«dah 

Srmtagnrah • 
Mahudi Hills 

e ioinrah Hills 
mghar . 
Lohardiigga . 
Ranrhi. 
Pllamow 
Silli . . 

Garwab • 

Chyebassa • 


Inches. 


3S2 

3-98 

4*37 

S‘5» 

3*So 

3 « 

4*60 

478 

1000 

3*SO 


The runfall on this day was perhaps not quite so heavy as on the previous 
day, and the talU in excess of 5 inches were not very numerous. Only one 
station, Silli, In the Lohardugga district, received a fall of 10 inches. 

The prin* ’oal features in this day’s meteorology were therefore the west* 
south.westeriy movement oi the depression in the centre of the province, and 
the renewed tendency to the development of the low pressure area in th4 
south-west of the province near Saugor Island Except for these two features, 
almost normal monsoon weather obtained both in the Bay of Bengal and also in 
Bengal, Behar, and the neighbouring districts of the North-Western and Central 
Provinces. 

/y/i August i838.—The meteorological observations taken on the morning 
of this date are contained in the following table, which is divided into three 
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sections as on previous days. The principal facts as to the barometric pressures 
add wind directions on this day are given in Plate VIIL 


tjth August t888. 



b^flOMBTBR. 


Station 
OR VBS8BL. 


P h 

|l P 


A.M A. Coast Sta- 
tions. 

^ \ GrUc • • 

9-30 > Ceylon • Colombo • 

9-30 ) ( Trincomalee. 

i i!6S!S“: 

8 I I Cocanada . 

8 V West Coast / VisaRapatam 
8 / Bay. \ Gopalpur . 

8 I I FsIm Point • 


Balasore 
Saugor Island 
Chittagong . 
Akyab . 

Diamond Is- 
land . • 

Rangoon • 


8 y East Gout Bay ^ 


/ 

iMidSty 


\ Tavoy . 

< Port Blair 
Nancowry 




• ^tba column for velocity of wind, nunibari marked represent force on Beaufort’s scale o-ia. 
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tftk AugMt, 



In the first and second sections are given the data which refer to the Bay. 
In that area pressure was generally rising slowly at the south-westetn stations, 
while it was falling at the south-eastern stations and moderate south-westeriy 
winds and generally fine weather prevailed over the whole area. At the eastern 
stations in the northern half of the Bay pressure was generally rising, but at the 
western stations, and particularly at Saugor Island, a considerable fall of oressiife 
was reported, showing that the area of comparatively low pressure t^r this 
station was slowly increasing in intensity. This fact is abo supported by the 
readings taken on board the Lower Gasper and Intermediate lig^c-ships, and also 
by the facts that while at Saugor Island the barometer was 39*550 at 
Balasore it was 39*577 inches, at Calcutta 39*573 itaches, at kishoaghur 39*586 
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iacheti and at Jessore 39*584 inches, while, as stated in the dfacusmon ef the 
previous day, pressure should under normal weather conditions in August be 
higher at Saugor Island than at these stations. Winds over the northern half of 
the Bay were usually south-westerly though at the eastern stations they were 
becoining southerly and south-easterly. Winds at the toast stations were only 
lUoderate in strength, and rainfall was either light, or in many cases entirely 
absent; but on the light-ships at the Sandheads and on the Pilot vessels squally 
rainy weather with very rough confused sea obtained. On this dny, however, at 
the head of the Bay there was absolutely no tendency to anything like cyclonic 
circulation of winds, and steady-south-westerly and southerly winds were reported 
in every instance. 

The observations at the inland stations in Bengal, and Behar show that the 
small storm which was on the 16th to the south-west of Bhagalpur had again 
slowly drifted westward, and its centre was a little more than 100 miles to the 
west of its previous position, and not far from Gya, where the barometer 
was 29*522 inches, and where a north-north-easterly wind was reported. In all 
probability, the centre was between Gya and Hazaribagh, as at the latter station 
a pressure of 29*540 inches and a west wind were reported. The depression had 
therefore deepen^ slightly during the 24 hours from the i6th to the 17th, 
though it was still slight. The small storm continued to be accompanied by a 
definite cyclonic circulation of winds, which practically extended over the whole 
province of Bengal. Light to moderate winds ^ere reported, except at the coast 
stations in the north-west angle of the Bay. 

On this day rainfall was light in Orissa and in North Bengal, and moderate 
in South-West Bengal, North Behar, and East Bengal, all of which districts were 
outside the area covered by the small storm. South Behar, in which the storm 
was travelling, and Chutia Nagpur to the south of it, both reported very heavy 
rain, averaging nearly two inches, while in some districts, as shown in the follow- 
ing table, falls of three inches and upwards were rather numerous 

Rainfall for the twenty-four hours ending 6 p.m. 
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The principal meteorological facts on this day were therefore the continued 
westerly movement of the depression across Bengal and Behar at the rate of 4 
or 5 miles an hour, and the further development of the feeble low pressure area 
in the south-west of Bengal, though up to this time the deficient pressure which 
existed was not accompanied by any tendency to a cyclonic circulation of 
winds. 

i%th August rj< 9 <f.-^The meteorological data from which the general weather 
of this day can be determined are contained in the three parts of the following 
table, and in Pln^e are charted these data in so far as they deal with the wind 
diri < tions and 1. ometric pressures. 


18 th August j88S, 
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i8ih August continued. 




Poiition of 
Station. 


B. Sea Obsbeva- 

■noNS. 





? ? S. S. Kapur- 

thala * . 

7®-39' 82®-o8' First Lanca* 
shtre, 

6®-2o' 7^-42* S. S Clan 


S®-ia' 85®-38' Toxteih 
4 ®- 27 ' 8i'’-i7' Skoijitld 


BAEOVEnR. 

it 

Is 

from 

■ 3 I 

1 

iriation 

normal. 

y rt 

S" 


ap’SOP 

0 

■¥‘oog 

99*698 

+*050 

? 

99*910 

—*050 

+ 050 

99*966 

0 

p 

+ 

i 

99*970 

— 050 

+ 055 

99*950 

—‘090 

+ *045 

99 * 7*9 

-13a 

+ 019 

99*835 

— OSS 

+ *095 

99*873 

—•130 

—•017 


C. Inland Sta- 
tions. 

I Assam . . ^ 

East Bengal . 

I North Bengal . i 


ys.-W. Bengal. < 


, Chutia Nag* , 
I pur. 

N.-W. Pro- 
Vinces. 


Central Pro- 
vinces. 


Sibsagor 
Silchar 
Dhubri 
Dacca . ^ 
lalpaiguri 
I Serajguni 
Ramporeoeau 
, leah 
lessore. 
Calcutta 
Kivhnaghur 
Burdwan 
Berharapore 
Midnapore 
. Raneegunge 
’ Purneah 
Nva Ooomka 
Bnagalpur 
Durbhunga 
^ Patna . 

Gya • 
Dehree. 

, Buxar . 
Chyebassa 
Ranches 
. Haranbagh 
’ Benares 
I Allahabad 


Lucknow 
, Jubbulpore 


Nowgong 

Sattgort 



Cloudy but 
fine. 

Overcast. 

Slight swell 
from south- 
south-east. 

Overcast. 

Heavy ram. 

Confused 

south-west 

swell. 



• In the column for velocity of wind, numbers martied repreaent wind fence on icalo o-ie. 
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These observations show that over the southern half Of the Bay the ereather 
conditions continued of ordinary monsoon character. The differences of pres- 
sure between the entrance and head of the Bay were fairly lai;;ge. South- 
westerly winds of moderate force continued to blow at the coast stations and 
over the sea-area, and a few rain showers only were reported. In the northern 
half of the Bay conditions were changing. The S. S. CoMa in Lat. 17^ 58' N* 
and Long. 87^ 28' E. met with passing squalls and heavy sea, and reported a squal- 
ly appearai.ee. fhe S. S. Tatsang in Lat. 18^ 36' N. and Long, go^ 14' E. 
had strong squalls with heavy rain at noon, nnd thick and heavy rain during the 
greater par of the day. Southerly and south-easterly winds with heavy rain 
were reported from the stations on the east coast ; while along the west coast in 
the northern half of the Bay, winds were more stronglv westerly than they had 
been, particularly in the north-west angle of the Bay, though they were still 
moderate in force. Weather was however generally fine over the area where 
the storm afterwards developed, the only exception being at the F. L. V* 

(Lat. 20° 46' N. .utd Long. 87° 39^ E.) where unsettled weather, high confused 

and hea\y southerly swell prevailed. On this day also, though pressure 
Was falliLf; over the whole of the centre and south of the Bay, it had increased 
in the noi U-west atigle of the Bay as represented by Saugor Island, Balasore, 
and the Light-ships and Pilot vessels, and the low p ressure which had existed 
near Saugor Island for the previous two days had on this day practically disap* 
peared. 

Over Bengal, Behar, and Chutia Nagpur pressure had increased rather ra- 
pidly, the increase being undoubtedly due to the continued westerly movement 
of the depression, which on the 17th was near Gya. In the North-Western and 
Central Provinces, pressure was falling very rapidly, and at Jubbulpore a fall of 
0*122 inch was reported, and at Nowgong one of 0*162 inch. At 8 a. M. of this day 
the centre of the depression was between Sutna and Nowgong The storm had 
therefore travelled about 250 to 300 miles in a due westerly direction since the 
previous day, and its velocity had increased considerably, for while the mean 
movement from the 16th to the 17th was about 4 or 5 miles an hour, from the 
17th to the 18th it was about 1 1 or 12 miles an hour. The depression was slight* 
ly deeper than it had previously been. A well-marked cyclonic circulation of 
winds continued to accompany the storn^ In the province of Bengal, the cyclo- 
nic circulation had almost ceased, and at the majority of the stations winds 
bhoued indraught only towards the storm-area. At some of the stations, how- 
ever, in Chutia Nagpur, winds were southerly and south-westerly, and appa- 
rently formed part of the circulation, but in all other cases easterly and south- 
easterly winds were blowing. 

Except in the extreme west of Behar and Chutia Nagpur which were still 
somewhat influenced by the storm, Rainfall had become rather Iight4and local over 
the whole of the province of Bengal, and the average falls in the various diatricts 
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ware from abont a fifth to four>fiftha of an inch as are shown in the following 
table :•» 


Rainfall for the tweniy-four hours ending 6 pm. 
iStk August 1888, 


Dl]lTKiCTl« 

A\erage 

Rainfall. 

■ s • • • Si 

South-West Bengal ... 

East Bengal 

North Bengal ..... 

North Behar .••••. 

South Behar ...... 

Chutia Nagpur 

Inch. 

U24 

0*33 

0*30 

0*19 

0 aa 
078 
032 


The stations on the other hand in the Central Provinces, &c., affected by 
the storm were receiving heavy rain. Thus Saugor reported 6*44 inches, and 
Nagpur 5*64 inches, while Benares at some distance away from the stornn 
received a'24 inches, and Gya a‘8t inches. 

The conditions on the 18th August were therefore somewhat different from 
those of the previous days. The storm, which was in West Behar on the 17th, 
was continuing its westerly course through the Central Provinces and Central 
India, and was almost ceasing to affect tl|e weather in the province of Bengal, 
where light monsoon weather prevailed on this day. Fine weather generally ob* 
tained in the north«west angle of the Bay, and the low pressure area pieviously 
existing there had almost disappeared. Winds were due westerly at the Sand* 
heads, while southerly breezes were blowing inland. Somewhat squally un* 
settled weather with heavy rain, prevailed a little to the north of the centre of 
the Bay, but elsewhere over the Bay, and at the coast stations, ordinary mon* 
soon weather generally obtained. 

t^lk August 1888.— 'l)xt meteorological conditions in the Bay of Bengal, 
and over the land area to the north of it, are fully represented in the table 
below. In this table four sections are given, instead of three, the first three 
being the same as on previous days, while the fourth section gives similar 
meteorological data taken at 4 P.M. on the 19th, over the area where the storm 
began to show signs of development from the morning of the acth. The distrU 
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button of barometric pressure and tbe wind directions, as represented in the 
first three sections of the table, are charted in Plate IX« 

yp/A August 1SS8. 


WlATKSa 

RiMASMk 



cvoa 

m. 

NU. 

0*36 

i ltd m, 

4 10 i^f SommeoHi. 



0. Sba uubrva 

TI0N8. 

A M. Lat. N. Lonir. E 

10 2i®-03' 88®-44' 

10 2I®.36' 88®. 6' 

10 8 I®-I 4 ' 88®-ii' 

10 20 ®^' 87 ®- 39 ' 

8 

8 

30 ®. 33 ' 8;®-33' 

OilSaugor 

ib®-a6' I85W 
At Chittagong 
id®- 53 ' 

8 6®.43' 

8®^' 8C®-i;' 

7®-38* 82 ®- 3 B' 

if’Ufi' 8«'<I4' 


Ridgo Light • 
P. V. Cole- 

rooH» 

P. V.Sofguti 

5.5. RohtUa. 

S. S. Taisa* g 
Dundntman, | 

5.5. Bancoora 
SM.KapufihaUi 
First Lanca- 

shifs , 

S.S. CUtn 
Mackey . 
ToxUth • 

SkOgild . 
SS.Oiiftdwara 
|S.S.C«to6a. 

S.S. Minora 

Dssdimona . 
S.$ !ndU . 
Si Si •' 


Contimioiit 

mink 

Slig^ iOttHt* 
ertgmtt. 

emowOfl VI 

fAill. 

Light nhi, 

Ovareiit. 



* In tho oohima lor velocity of wiiid> mflibiiv mgrM roprtitiU «iod foroi oa 
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* In the column for velodtj of wind, numberi marked *'/” represent wind force on Bonufort's scale o^ia. 


A considerable number of vessels were navigating the southern half of the 
Bay, These were the Dundrennan^ Bancoora^ First Lancashirs^ Clan Mackay^ 
TaxMk^ Besdemona and India* In the extreme south of the Bay as represent* 
ed by the observations of the Desdemona^ Clan Mackay^ SMJUld and India 
in Lat. 5” to 8? N,, ordinary monsoon weather with moderately strong 80uth*west* 
erly winds obtained. The toxteik^ in Lat 8^ %fl N. and Long. 86^ 17' E. met 
with squalls and heavy rain. A little further northi the Dundnnnan in Lat. 

II* N. and* Long. 84^ 39' E., reported a slightly rising barometer, a moderately 
strong south-westerly wind with a moderate swell and ordinary weather* The* 
Bancoora in Lat. icP 26' N. and Long. 85^ 40' E., reported very similar weather. 
The Pint tancasksre in almost the same latitude and in Long. 81^ E«, that is, 
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considerably nearer to the Madras coas^ eicperiencedi for the greater part of the, 
day light and variable winds. 

At the coast stations in the southern half of the Bayi weather conditions 
call for no remark ; pressure was fairly steady, though it was falling slawly at the 
western stations and rising in the east of the Bay ; south-westerly winds of mo- 
derate force prevailed at almost all stations, though at Port Blair the weather 
was reported to be squally. Light to moderate rain was also falling at a few 
stations* 

In thx centre, and towards the northern part of the Bay, there were few ves- 
sels frosa vhich logs have been received. The Lalpoora was in Lat. 17® 6' N. 
and Long. 86^24'E. The weather she experienced was as follows: At 4 A.M, 
wind was variable ; from 8 a.m. to 8 p M. a fairly strong W.-N.-W. wind was re- 
ported, with heavy squalls and rain and rather high sea, and at midnight a 
tolerably strong west-south-westerly wind was blowing; the barometer con- 
tinued steady throughout the day. The Ckindwara was in Lat. 19^ if N, and 
Long. 8g^ 46' E. Her log states that the wind on this day commenced at S.-W., 
then went to N.-E. to E , then to S -E., and afterwards became variable, and 
finally settled down to S.-W. For the gi eater part of the day moderate to heavy 
rain showers were reported. The Rohtiia was further north in Lat, ao® 3a' N. 
and Long, 87^ 33' E , and experienced a fresh W.-S.-W. wind in the early part 
of the o V, but she approached the Sandheads and Saugor Island, she had 
light variable winds, tiom N -N.-E., N.-E. and S -E. with rain at mid-day. The 
Colaba^ a little further north than the Rohilla^ in Lat ao" 45' N. and Long. 
88^ la' E«, experienced winds which commenced at S.-W., and became northerly, 
and variable as she approached Saugor Island, while weather was squally with 
heavy rain. 

On board the pilot vessel Sarsuti, the wind during this day is reported to 
have been very light in force, and to have come from almost every point of the 
compass, while very heavy rain fell. On board the P. V. Coleroon winds were 
very variable in direction, and heavy rain and moderate sea were experiencedi 
The Meteor Ridge Light vessel at the Sandheads (Lat ao^ 46' 30' K. and 
Long. 87° 39' 45"^ E.) reported variable winds in the morning, and S.-S.-E. 
winds in the afternoon with unsettled weather, light rain and heavy southerly 
swell. The F. L. V. Planet Intermediate Station (Lat. ai” 14' 45^ N. and 
Long. 88^ ii' E.) reported a calm in the morning, and a southerly wind in 
the afternoon with showers of rain, smooth sea and southerly swell. Tbe F. L* 
V. Canopus at the Mutia station (L<il. ai^ 00! N. and Long. 86^ 46' B.) had 

very light variable winds in the forenoon, and light S.-S.-E. winds in the after- 
noon, the description of the weather in her log being heasry southerly swell, 
continuous light and heavy rain from 1 A.M. to noon, wind light and variable 
during the remainder of the day and weather finer.*' The F. L. V. Hesperus 
at the Lower Gasper Station (Lat. ai^ a6' 17^ N. and Long. 88^ 6' 48^ E.) re- 
ported on this day light S.-E. winds in the morning, and S.-S.-W. winds in the 
afternoon with onlinary weather. At the coast stations round the northern pan, 
and more especially at the head of tbe Bay, moderate rain was falling and 
winds were variable in direction. At Balasote a calm was reported; at SaegOr 
Island wind was northerly, velocity a miles an hour ; at False Point it watealm ; 
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at Calcutta it was E*i at Jessore S.-E., at Burrisal S.*S.«E. and at Chittagong 
E,-S»*E« These observations indicate a feeble cyclonic circulation of winds 
Pressure was rising slowly over the northern half of the Bay, more particularly 
in the north-west angle, where the storm afterwards formed. But notwithstand- 
ing that pressure was rising over this area, at Saugor Island there had again 
arisen a defect relative to the surrounding stations. Thus at 8 A.M. of this day* 
the corrected pressures at Saugor Island and the neighbouring stations were as 
follows 

Saugor Island . . 39*621 Midnapore . « « 29*670* 

Calcutta . . . 29*638* Jessope . . . 39*663* 

Balasore . 29*631* Burrisal • . . 39*677* 

Again, the following reduced pressures were recorded at 10 A.M. 

Saugor Island . • 29 649* Midnapore . . 39*676* 

Calcutta . . . 39664* Jessore . . . 39*688* 

Balasore . . 29*667* Burrisal • . . 39*690* 

While at 4 P.M. the following readings were obtained 

Saugor Island 29*533* 

Calcutta .... 29 55^ 

jessore 29*590* 

These three sets of observations support one another and prove in the 
clearest possible manner that pressure at Saugor Island w^as low relatively to all 
the stations to the north, west and east of it. As pressure in August is usually 
higher at Saugor Island than in Central Bengal, it is evident that an area of 
deficient pressure overlay Saugor Island on this day. 

Three facts come out here very clearly. First, that there was on the 19th 
a feeble and partial cyclonic circulation commencing at the head of the Bay; 
second, that the abnormal low pressure area had again reproduced itself near 
Saugor Island; and third, that there was general, and in some cases heavy, rain, 
near the area of relatively low pressure. 

At the inland stations, conditions were practically unchanged since the pre- 
vious day, both as represented by the 10 A.M. observations and by the 4 P.M. 
observations of the 19th. Pressure was rising steadily over the whole province 
of Bengal. At all the stations in the interior, a steady more or less easterly 
wind of moderate force was blowing The winds however in the south and 
south-west of the province were very light and somewhat irregular, though with a 
tendency towards cyclonic circulation, and in some cases the 4 P.M. observations 
showed that the wind directions were the reverse of those at 10 A.M. or 8 A M. 
Very light general rain was falling at the interior stations, and in East and North 
Bengal and in Behar the falls averaged about three or four-tenths of an inch. 
In South-West Bengal and Orissa, or in the neighbourhood of the position of the 
formation of the storm, rainfall was heavier, and the average wl was about 
seven-tenths of an inch. The heaviest falls were however leceived in Chutia 
Nagpur, where an average amount of 1*28 inches was received. The cause of 
this mcreased heaviness may perhaps be traced to the residual effects of the 
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storm, which had passed through Behar two days before. The summary of the 
rainfall information on this day is given in the following table 


Rainfall for the TWENrv-FouR hours ending 6 pm. 
tgth August t 888 . 


Dibtrioii. 

Avengo KtliUbU 

Onssa 

South-West Bengal 

Ea<;t Bengal . * . . 

North Bengal 

North Behar ..... 
S mth Behar • 

Chutia Nagpur 

Inch. 

065 

074 

0 2r 

043 

0*29 

o‘3i 

1 28 


In Central India the storm which was on the previous day between Sulna 
and Nowgong had continued its westerly movement, and on the 19th its centre 
was to th^ south-west of Jhansi. It was still a powerful storm, giving rise to 
rather he vy rainf^H, and speaking generally, the storm in question was by far 
the most important feature of the meteorology of India on this day. The very 
strong easterly component which was noticeable in the wind-directions at the 
interior stations in the province of Bengal was also probably due to the indraught 
towards the storm in the Central Provinces. 

The following, then, are the principal facts in the meteorology of the area 
under review on the 19th of August 1888: First, over the south of the Bay, 
ordinary monsoon weather obtained. In the centre and towards the northern 
part weather was slightly squally, and winds were apparently strengthening* 
Further north, and more particularly over the Sandheads and near the Sunder*. 
buns, there was an area where light and very variable winds obtained, and where 
rain was falling rather heavily. Over this area therefore there must have 
been a certain amount of ascensional air motion. There is also abundant evi- 
dence to show that pressure was again comparatively low, close to or over the 
Sunderbuns as represented by Saugor Island. Further, there was a distinct 
tendency for a cyclonic circulation of winds to set up over this low pressure 
area. Nothing however iq any way resembling a storm had been formed 
on this day, but there were, it will be seen, all the elements necessary for the 
generation of bad weather at the head of the Bay. * 

20th August The meteorological data on which the discussion of the 
weather conditions of 20th August depends, are contained in the following table 
which is again divided into four sections, the first of these sections having 
reference to the rooming observations at the coast stations round the Bay; the 
second, to those taken on the vessels navigating the Bay ; the third to those 
of the inland statbns in the province of Bengal ; and the fourth section deals 
with the afternoon (4 pm.) observations taken over the area wiiere on tbiida^ the 
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storm was forming; The wind directions and the barometric pressures over the 
northern part of the Bay and in Bengal arc charted in Plate X. 
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The following vessels were navigating the southern half of the Bay : Dts- 
domna, Clan Maekoft Skolfeld, Bancoora, Toxtetk, Dunirennan and India. 
The Dasdemona in Lat 8” ss' N. and Long. 85” 5' E. had ordinary S.oW. wads 
of force with Moss sea and clear weather. The Cion Matkay (Lat 10^ N. 
and Long. 83^ so* E.) enperienced W.-S.«W. winds of force 4—5 md ordinary 
weather, and the SMjiold a Kttle to the N.«E. of the Matkay S.*&*W. winds 
of force 6 with fine clear weather. The Bantoaaa in Lat. 11^ 41* N. and 
Long. 83” 36' E., had S.>W. to S.*S.-W. winds of force 4 to 6, with dark cloudy 
weather and moderate S.*S.>W. sea. The Toxtttk further to Uie north (Lat 
is” is' N. Long. 86° 38'), experienced in the early part of the day, Strong 



















73 Buy of Bengul-^Cychne Memoirs 

south-westerly winds, but later on met fresh westerly winds with thick squally 
weather and heavy rain The Dundrenna'n (Lat. r 3 ^ 30' N. and Long. 85*40' E ) 
in the early part of the day met with strong S -W. winds which shifted to W. in 
the middle of the day with heavy squalls and rain, and backed to S.-W. in the 
evening. The India in Lat 12^ 49' N. and Long. 84^ 30* E, experienced similar 
weather to the Dundrennan, 

At the coast stations in the ‘southern half of the Bay, weather was of ordinary 
south-west monsoon character. Fairly strong south-westerly winds were blowing, 
and a few stations reported light rain. With reference to the pressure distribu. 
tion, it is noticeable that while at all the coast stations in the southe rn half of 
the Bay, pressure was rising slowly, the barometric readings on board all the 
above-named vessels agree in showing that pressure over the sea-area was failing 
slowly, but the changes were small. Hence on the coth of August the conditions 
over the southern half of the Bay were of ordinary monsoon character* 

In the centre and towards the northern part of the Bay, there were only 
two vessels from which logs have been received, viz , the Chindwara and the 
Kapurthala. The Chindwara was in Lat. 16^ 49' N. and Long. 92^36' E. and had 
S.-W. winds of force 5 to 6 with showery weather. The Kapurthala was near 
Akyab, and the day commenced with Moderate S. S.-E. winds, which afterwards 
became easterly, force 4 ^She experienced a heavy S.-W. sea with cloudy 
weath er and heavy rain throughout. 

At Diamond Island a moderate south-westerly wind* was blowing ; while at 
Akyab a light E -S.-K. wind was reported. At the stations on the Ganjam 
and South Orissa coasts winds were westerly and south-westerly, and at False 
Point a W.-N.-W. wind was blowing At all these coast stations pressure was 
rising, but the reading on board the Chindwara showed the pressure over the 
Bay to be decreasing. Light rain was also falling at the majority of these sta- 
tions. 

Conditions therefore on this day were fairly normal over the Bay as far 
north as about Lat. 19° N., but there the steady south-westerly monsoon current 
appears to have stopped, and its place was taken by easterly winds blowing at the 
eastern stations, and westerly -winds at the western stations, indicating clearly 
indraught towards the sea-area, where also pressure was falling, though at the 
coast stations it was rising The showery weather which prevailed over this 
area proves that there was much ascensional air motioh. 

The observations made at the stations at the head of the Bay, and on board 
the light-ships, pilot vessels, &c., ho ever have still to be considered. The LaU 
pura is the first vessel the observations of which arc important. At noon 
on this day she was in Lat, 21^ 8' N. and Long. 86^ 52' E. The record of the 
day's weather is as follows: **4 A.M. and 8 A.M. wind W. by S., force 4-5; 
sea smooth ; sky overcast. From noon to 8 P M. variable winds, force 3 only with 
continuous heavy rain." She passed Saugor Island at midnight when the weather 
was cloudy. The P* V. Sarsuti was at anchor all day. During the early part of the 
day the atmosphere was quite calm, and from 10 A.M, to midnight wind wa$ very 
tight (force 1-2) and from a south-easterly direction. Onboard the P. V. CoUroon 
at 4 A.M. wind was W.; from daylight to nearly noon it was calm, with rainy wea- 
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ther, after which very light southeriy winds were reported up till 8 P.M., when a 
fresh southerly breeze sprung up. On board the F. L. V. Meteor y Lat. ao* '46' 30* N. 
and Long. 87® 39' 45' E., light south-westeriy winds were blowing in the momingt 
and S.-E. winds in the afternoon, and ordinary weather with rainy appearance 
was reported, ^n board the F. L. V. Canopus (Lat. ai® oa'N. and Long. 88*46' 
ao* E.) wind was southerly and light in the morning, and S.*E. in the afternoon, 
and the description tf 'he weather was “ a heavy southerly swell during the 
early mornings passing rain showers during the remainder of the day, a light 
and moderate 8ou< herly breeze and fine. A heavy bank of clouds to the south* 
west.” On board the F. L. V. Planet, Intermediate station (Lat. at* 14' 45" N. 
and Long. 88® i I'E.) very light easterly and south-easterly winds were reported in 
the morning and afternoon, with heavily clouded skies, smooth sea and south- 
erly swell, and on board the Hesperus at the Lower Gasper station (Lat. ai® a6 ' 
ly'N. and Long. 88 ® 6' 48* £.) winds were light and variable in the morning, and 
in the afternoon a light S.-S.-E. wind was reported, the sky being overcast the 
whole day with slight sea only. 

At the coast stations round the head of the Bay the wind directions in the 
morning showed .1 distinct tendency towards cyclonic circulation. At False Point 
wind was W.-N.-iV., at BaUrore it was calm, at Saugor Island and Calcutta 
E.-N.-C., at Chittagong E., and at Akyab E.-6.-E., but in all cases winds were 
very light. In the afternoon however the wind circulation was less definite. The 
centre of the somewhat irregular circulation which then existed, was over the 
land to the E.-N.-E. of Saugor Island. At False Point at 4 P.M. wind was 
S.-S.-E., at Cuttack E., at Saugor Island S.-S.-E., at the light-ships and pilot 
vessels S.-E. and S.-S.-E,, at Calcutta E , and at Chittagong S.-S.-W. Pressure 
at the head of the Bay had continued to increase, and from the 19th up to 
8 A.M. of the 20th there was a general rise of about a twentieth of an inch. 
But though pressure had thus risen over the area where apparently the storm 
was commencing to develop, pressure was still comparatively low over the 
Sandheads and Sunderbuns to the east of Saugor Island, the low-pressure, 
area stretching apparently northwards from the Mutla light-ship, and includ- 
ing the Lower Gasper light-ship, and reaching to Calcutta. This is shown 
clearly by the meteorological data given in the table for 4 p.m., for while the 
observations on the light-ships at the Mutla and Gasper stations and at 
Calcutta show barometric readings below 29*6 inches, at Saugor Island, at 
Jessore, at the Ridge light-vessel, at the Pilot vessels, at False Point, fike., all 
the readings are conuderably above 29*6 inches. 

At the inland stations of Bengal, the mbteorological conditions call for 
no remark. Wind directions were strongly easterly in almost all cases and of 
moderate force. Pressure also continued to rise slowly in all districts, and 
moderate rain was falliug. The rainfalls were heaviest in Orissa and South* 
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WcBt Btngali where an average amount of nearly an Ineh waB received and 
smallest in North Bchar, as is shown in the following statement 


Rainfall for the twenty-four hours ending 6 p.m. 
aoth August i888» 


OllTlltCTS. 

Avctkm 

RAtitfali 

Orissa .a 

South-West Bengal . 

East Bengal 

North Bengal 

North Behar 

South Behar 

Chutia Nagpur • • 

Inch. 
104 
085 
• 07X 

041 

o »5 

0 5 * 
074 


In Central India tne storm, which had been in existence since the 15th 
August, continued its westerly advance, and was on this day in the south of 
Rajputana to the south-west of Neemuch. It was still an influential storm and 
gave moderate to heavy rain to a large area, including the greater part of 
Central and Northern India. It was also accompanied by moderate windn, 
and the wind circulation attending the storm occupied an exceedingly large 
area. 

The principal features in the meteorology of August 20th were therefore as 
follows : Ordinary monsoon weather obtained over the gieater part of the south 
and centre of the Bay. From the centre towards the northern part, squally 
weather with rather heavy rain and shifting winds prevailed. Pressure was also 
rising at the coast stations and falling over the Bay. Close to the land 
in the north-western part of the Bay, there was a very shallow low pressure 
area lying over the Sunderbuns close to Saugor Island, and stretching to Cal- 
cutta on the one hand and to the Mutla light-ship on the other. Over this 
area the winds were apparently very light and variable, but rain was falling in 
some places heavily and continuously Round this area there was a cyclonic 
circulation of winds, but winds were particularly feeble In the forenoon the 
centre of the wind circulation appeared to be to the south of Saugor Island, but 
in the afternoon the circulation was rather indeflnite, and its centre, if it can be 
said to have had any deflnite centre, was over the Sunderbuns to the east or 
east-north-east of Saugor Island. Over Bengal weather was of normal mon- 
soon character, though wind directions still showed indraught towards the storm 
in Central India and Rajputana, which was advancing in a westerly direction. 
Over Northern India generally, therefore, weather was of normal monsoon 
character, and moderate to heavy rain was falling. Hence on this day there was 
clear evidence of the storm commencing to form near the Sunderbuns not far 
from Saugor Island, and it is a noticeable point that this storm was forming 
while there was still the previous storm in full existence in Central India, and 
while the monsoon current continued to advance over Northern India. 

asst August /Md.*^The meteorological data on which the discussion of the 
weather of this date is based are contained in the following table, which, as on 
previous day^, is divided into four sections, the first three giving the general 
meteorological data for the Bay of Bengal and of Bengal for ^e forenoon of that 
day, and the last giving the 4 P.M. data over the storm area itself. The wind 
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Bay of Bengal—Cyelone Memoirs, 
list Auguit continued* 



* In tVie column for the velocity of wind, numbers marked **/*' represent wind force fai Beauforfy scaleo^ia. 

Over the southern half of the Bay the slight changes of meteorologicjlt con- 
ditions which had taken place since the soth call for no comment* In the centre 
and towards the northern part of the Bay over the sea area^ conditions were rapidly 
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altering* Pressure, it is true, had scarcely changed^ ImiC wind directions as shown 
by the vessels India^ Toxteth and Dundrsman, were becoming rather more west- 
erly, while the wind force was rapidly increasfogi aiKl weather had become 
squally with heavy rain« The following is the description of the weather as given in 
the logs of these vessels; Tbe/adimatnoon wasin Lat.l7^35'N ,and Long 86^E., 
and was steaming up'the Bay towards the Hooghly At 4 A.M weather was cloudy 
but fine, at 8 A«M heavy rain commenced and continued till 4 PM. when heavy 
squalls, high s 1 thick incessant rain were experienced. The To^Uth was 
some little disvdiice to the south-west of the India at noon, and during the day 
the southwest 3rly and west south-westerly winds freshened from being strong, 
up to a gale with violent squally weather, much rain and high cross sea. The 
Dundrennan was to the south of the ToxMh, and experienced more moder- 
ate weather with* south-westerly winds of force 6^7. The Tibre which left 
Madras at noon on this day for Calcutta, in her northerly advance had at 6rst fine 
weather, which continued until the following morning, when wind became west* 
south-west and gradually increased inforct to a strong gale with a very high sea. 

The 8 AM. meteorological observations at the coast stations on either side 
of the Bay, however, at this time gave absolutely no indication of the bad 
weatlK r whxch was being experienced by these vessels At the coast stations 
round the northern part of the Bay from Akyab to Gopalpur, the following were 
the conditio* * . The barometer was failing very slowly from Akyab round to 
Balasore, at False Point and Gopalpur it was rising; the fall was largest at 
Chittagong, but even there for the 34 hours the fall was only 0*037 inch. Though 
this was the case at 8 A M., the 4 PM. observations on the other hand prove 
that conditions were rapidly changing. Thus, while at 8 A.M. of the aist, at 
Saugor Island the fall for the previous 34 hours was 0*015 inch, at 4 P M. for 
the same day the fall for the previous 34 hours had increased to o xi6 inch, and 
pressure had fallen from 39*673 inches at 8 A.M , to 39*500 inches at 4 P.ll. A 
rapid fall of pressure was thus occurring in the neighbourhood of Saugor Island 
on this day. A light south-south-west wind (velocity 4 miles an hour only) was 
blowing at Akyab, At Chittagong an equally light south-east wind was blowing 
{velocity 4 miles an hour); at Bumsal wind was south-south-east, velocity 5 imlea 
an hour, and at Jessore wind was east and also 5 miles an hour. At Saugor 
Island and at Calcutta wind was north-north-west, the velocity at Calcutta being 

4 miles an hour, and at Saugor Island velocity 6 miles only, a very small velocity 
for that station. At False Pc'nt wind was west, velocity 4 miles an hour, 
an extremely small velocity for that station, while at Gopalpur wind was souths 
west, velocity 8 miles an hour. 

On board the light-ships and the pilot vessels at the head of the Bay the follow- 
ing were the weather conditions . On both the pilot vessels, the Sarsuii and 
Coleroon, the day commenced with fresh wesbeouth-west winds, and very heavy 
rain; wind then became west-north- west, of force 3—4, for some hours, and 
southwest and west«souih-west from about 4 P.ii., with force increasing up to 

5 and 6, with squally weather and moderate sea* On the MHtar (Ridge 

Light) jploudy rainy weather with moderate soittheriy swell and westerly winds, 
of force 3^ was experienced; while from lo A, It of the 3 oth to the same hour on 
the atst| the baromter had fallen 0*036 inch* On the (Lower Oupnt 

n 
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station) wind in the morning commenced at north-west by westi force % and in the 
afternoon it was south-west, force 5, with rainy weather and slight sea; while the 
barometer at 10 A.M. had fallen 0*051 inch. On the Planet (Intermediate sta- 
tion) wind in the forenoon was north-north-west, force 4, and in the afternoon 
west-north-west, force 4 ; at 10 A.M., in the previous 34 hours, the barometer had 
fallen o'oS inch ; while at 4 P.M., the fall for the 24 hours had increased to 0*081 
inch. On the Canopus (Mutla station) continuous light rain was experienced 
from 4-30 A.M. up to noon, with a fresh breeze from the westward at 11 A.M., the 
direction being west-north-west, force 4, and at 4 p.M., south-west, force 5, while 
during the night weather appeared very unsettled, and wind increased to a 
fresh gale with high confused sea. Pressure at xo A.M. had fallen 0*056 inch, 
and the fall was unchanged in amount at 4 P.M, 

Taking all the observations of this date into consideration^ and particularly 
those which have just been briefly alluded to, it would appear that at 8 A M. on 
the 21st, the centre of the storm was in about Lat. 21^ 20' N. and Long. 88° 50' E., 
or about 30 miles north of the Mutla light-vessel, while at 4 P.M. of the same 
day, the small storm had advanced slowly in a north-north- west direction, and 
was just over the Sunderbuns, and perhaps 30 miles to the east of Saugor Island. 

At the inland stations in South Bengal and Orissa, and indeed over a con- 
siderable part of Bengal on this day, wind directions showed a complete cyclonic 
circulation over the storm area, but the wind force was light. Thus at Cut- 
tack it was calm, at Midnapore wind was north, 3 miles an hour, at Burdwan 
wind north-east, velocity 3 miles an hour, at Kishnaghur and Berhampore 
east-north-easti velocity 3—5 miles an hour. So that while extremely light 
winds or calms prevailed over a considerable part of South Bengal and Orissa, 
or over the whole of the northern half of the storm, at some little distance to the 
south of the storm, and even up to a distance of about 300 miles to the south of 
the centre, winds were approaching in force to a gale. 

Generally speaking, over the province of Bengal on this day weather was of 
light monsoon character. Pressure was in most instances falling slowly, winds 
were light and were more or less influenced by the cyclonic circulation round the 
small storm, and moderate to heavy rain was falling, particularly in South-West 
Bengal and Orissa, as will be seen in the following table 

Rainfall for the twenty-four hours ending 6 p.m. 
aist August 1888. 



In Central and Western India weather conditions were on this day still de- 
pendent on the storm which was continuing to advance in a westerly direction. 
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and at 8 A.M.| the centre of the depression was apparently crossing the Runn of 
Cutch. It was giving moderate winds and rather heavy raioj, but it was so (ar 
from the province of Bengal that it had quite ceased to affect the weather over 
that area. 

The principal features in the weather of the 21st August were therefore, first, 
the very gradual development of the storm at the bead of the Bay, and its slow 
advance in a N.-N.-W. direction. At the centre of the storm, which was rather 
feeble on this day, th^ pressure was probably not lower than about 29*5 mches, or 
perhaps M-hes. The storm gave rise to very light winds, in ail quadrants 
except thmoutH and even to the south of the centre for a distance of probably 
at least 60 to 80 miles winds were only of very moderate force; but to 
the south of this again, and even as far as about 300 miles from the centre, 
a strong gale prevailed. This was entirely confined to the area to the 
south of the storm, and the weather along the coast area on both sides of the Bay 
'Showed absolutely no sign of this stormy weather ; while even the station of Dia- 
mond Island, which by its wind velocity usually shows the existence of strong 
winds in the Bay, on this day only repotted a wind velocity of 12 miles an hour» 

It must also be lutired again on this day there were two storms in existence 
one ove** the Runn of Cutch, and the second the storm which is being discussed 
in detail. 

22nd Auf 'isi /jdd.^The meteorological data on which the discussion of the 
weather of 22nd August depends, are given in the four sections of the 
following table, the first three sections dealing with the morning observations, 
and the fourth section giving the 4 p.M. data. The wind directions and baro« 
metric pressures of the forenoon are charted on Plate XII. 


22nd August j 888 
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The conditions in the southern half of the Bay had undergone no im« 
portut dtange, and they remained of ordinary monsoon character, with 
moderately strong aouth>westerly winds. In the middle of the Bay the C/en 
M»epktrm was on her voyage from Madras to Calcutta, and at noon was 
at Lat. id^ 3' N. and Long. 83" 41' E., and eaperienced a moderate Imt 
increaiing sea, with a W.»S,*W, mind of force 6-1*7. The Pint 
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Mras in Lat. i6° 58' N. and Long. 87^ 02' E.) and experienced fresh W.-S.-W 
wi|ids and slight sea. The Clan Mackay in Lat. x6° 55' N. and Long. 86^ 21' E. 
11211 somewhat squally weather. The Skolfield^ a little further north in Lat. 

02^ N. and Long. 87^02' E., experienced south-west winds, force 5, during 
the early part of the day, and torrential rainfall and heavy squalls from W.-N.-W. 
during the latter part of the day, and a current was setting to the east. The 
barometer in the Skolfield had fallen 0*09 inch since the axst. The Toxteth^ 
which was further north, in Lat. 18*^56' N. and Long. 88° 27' E*, reported a fall of 
the barometer from the 21st of 0*10 inch. The following is a description of the 
weather experienced: ^'From 4 A.M. to noon wind was south-west blowing a 
fresh gale with hard squalls, and high cross sea. From noon to midnight 
violent squally weather from the north-west with much rain, a hard gale from 
W.-S.-W., and a high cross sea were experienced, and the vessel was taking 
large quantities of water on board.” The Dundrennan was a little further 
north, its position at noon being given as Lat. 19° x8' N. and Long. 88° 13' E. 
The barometer in this ship had also fallen nearly a tenth of an inch. 
Wind from 4 A.M., commenced at west with force 7, and by 8 A.M, it had 
increased to force to 8—10, and continued so till noon. The following is the 
general description of the weather experienced by this vessel: '' In the morning 
strong squalls and heavy rain with a dirty appearance to south-west, west and 
north, heavy lightning to north-west. 8 A M. squalls very fierce. At 3 p.m , wind 
falling and weather clearing up.” The conditions in the centre of the Bay, 
at some distance from the coast stations, as shown in these logs, may therefore 
be briefly summarized as follows: From Lat. 16° N. to about 18° or 19° N, 
strong south-west winds of about force 6—7 were blowing, which probably 
formed part of the strong indraught that was taking place towards the deve- 
loping storm. North of 19° winds were west and of force rising to 8— -10 or 
to a very strong gale, and these winds almost certainly formed part of the 
cyclonic circulation taking place about t||p depression, the centre of which 
was near Saugor Island. It may be remarked also that this strong gale of 
wind extended to about a distance of 200 miles from the storm centre. 

At the coast stations to the east and west of this stormy area, the observ- 
ations showed no trace of any impending bad weather. At such stations as 
Cocanada, Vizagapatam, and Gopalpur on the one side, and Diamond Island and 
Akyab on the other, pressure was almost steady, thus standing in sharp contrast 
to the fall of a tenth of an inch which had happened in the centre of the Bay. 
Ordinary south-westerly winds were generally reported, the velocity at Diamond 
Island being 10 miles an hour, at Akyab xo miles, at Cocanada 8 miles, and 
at Vizagapatam 4 miles. Stronger winds were, however, reported at Gopalpur, 
and from the 2xst to the 22nd the wind velocity averaged 22 miles an hour. 
Heavy rain was being received at some of the coast stations, Diamond Island and 
Akyab receiving between 3 and 4 inches, and Gopalpur 2 inches. 

Thus the strong winds and stormy weather to the south of the storm, toge- 
ther with the falling barometer, were entirely confined to the centre of the l^y, and 
there was very little indication of the existence of these conditions at the coast 
alian s. 



Bay of Bengalee y clone Memoirs, 83 

Taking up now the observations made in the forenoon in the northern 
part of the Bay, north of Lat. no^ and also the observations made in South 
Bengal and Orissa, it will be found that the storm had developed considerably, 
ft has beei\ shown that the centre of the cyclonic circulation of winds had moved 
on the afternoon of the 21st over the land a short distance to the east or the 
north of east of Saugor Island; while the lowest pressure was reported at Saugor 
Island, and the next lowest at the Lower Gasper light-ship. The observations 
of wind direction jn the forenoon of the 22nd also indicate that the centre 
of the cyclonic circulation was over the Sunderbuns to the east of Saugor Island, 
showing that the ^torm had practically scarcely moved in the 16 hours since the 
afternoon of the 21st. Pressure had, however, fallen* rather rapidly, the fall 
from the morning of the 21st to the 22nd equalling o'i68 inch at the Lower Gas- 
per light-ship, 0*142 inch at Saugor Island, and a tenth of an inch and upwards 
at Balasore, the Mutia light-ship and the P. V. Sf^rsuti^ while further away the 
falls were comparatively small. The maximum fall was, therefore, not quite 
coincident with the centre of the cyclonic rirc ulatlon, in which case it should 
have been at Saugor Island, but it was distinctly to the south of the centre as 
indicated by the winds. Winds, again, over and near the land-area continued 
very light. The Champion was lying in Saugor Roads, and she reported a 
north-easterly wind, but this cannot be reconciled with the observations at Saugor 
Island, which% *9 close 10 the centre and to the west or perhaps west-south- 
west of it, where wind was W.-N.-W. with a velocity of 8 miles an hour. At 
Calcutta, about 80 miles to the north of the centre, wind was N.-N.-E., velocity 
9 miles an hour; at Jessore to the north-east of the centie, wind was east, velo- 
city 8 miles an hour ; and at Burrisal to the east of the centre, wind was south- 
east, velocity 5 miles an hour. It will thus be seen that to the west, west-south- 
west, north, north-east, and east of the centre, feeble cyclonic winds were report- 
ed. The condition of the sea-area to the south of the storm can be ascertained 
from the observations made on the light-ships. On board the Hesperus (Lower 
Gasper station) at 10 A.M. wind was west, and of force 5, and on board the 
Planet (Intermediate station) it was west and of force 4. At the Ridge light 
on the Meteor^ wind was S.-W, and of force 5. These vessels were all to the 
south or south-west of the position of the storm centre, as judged by the wind 
motion* To the south or south-east of it on the Canopus (Mutia station), wind 
was W.-S.-W., and of force 7, so that winds were very much stronger to the south 
or south-east of the storm area than in any other position. On the Hesperus, 
Planet, and Meteor the weather is stated to have been unsettled with rather 
heavy rain and* rough sea, whilst, on the Canopus for the 22nd it is described 
by the captain as follows: ‘‘A high cross sea, confused southerly and W.-S.-W. 
sea, a fresh gale and passing rain squalls, and continuous light rain from mid- 
night up to noon. After noon, continuous heavy rain in squalls, wind very 
puffy ; towards the evening wind and sea increased to a strong gale, but fell to 
a moderate gale between 10 P.M. and midnight, at which time it became as clear 
as day from south-west to north-west, 1 could see as far as the horison hetweett 
these two points, and as plainly as in ordinary daylight; as a matter ei fact || 
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wftB as light as day for at least 20 minutes.'’^ The pilot brigs also on this 
day reported strong ^uwesterly winds and heavy squalla the wind rising in 
force to about 6. ‘ 

These observations, therefore, show that on the forenoon of the 22nd the 
storm centre was a little to the east or east-north-east of Saugor Island, and 
that to the west, north and east of the storm centre, light winds with heavily 
clouded skies obtained, but there was absolutely nothing in toe land observations 
to show that the storm was one of any intensity. To the south of the centre 
and near the land, moderate winds were blowing, but both to the south-west and 
south-east of the centre at a distance of about 80 miles from it, as represented 
by the pilot vessels and. the Mutla lightship, winds were increasing in force to 
a gale. It is therefore a particularly noticeable fact that near the centre winds 
were light, and not to be compared in force with those experienced some 80 
miles from the centre. Heavy rain was falling over the area near the centre 
as shown by the observations on the light-ships, &c., and at Saugor Island where 
nearly 5 inches of rain was recorded on this day. 

At the stations in the interior of the province, the observations taken call 
for no comment. Pressure was falling slowly, winds were easterly, or in some 
cases north-easterly and light in force. General rain continued to fall. The 
rainfall recorded over the province on this day is shown in the following table. 
It will be seen that in Orissa the heavy general fall of 3’48 inches was reported, 
and that several stations received falls in excess of 4 and 5 inches. In other 
districts the falls only averaged a few tenths of an inch 

Rainfall of the twenty-four hours ending 6 p.m. 

22 nd August s888. 
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tion of the table before given, indicate that^ remarkable change had taken 
place in the conditions since the morning. At Sangor Island at this time wind 
was east'south-east, veipcity 14 miles an hour, and pressure was 39*400 inchesi 
and there had been a fall of nearly a tenth of an inch since 4 P.M. of the sist. 
At the Lower Gasper light-ship, only about 9 $ miles to the south of Saugor 
Island, pressnriP gras ^9*354 inches, and the fall since ‘4 P.M. of the previous day 
was '167 inch, and wind was south-west of force 3, On board the Chdmpion 
lying in Saugor Roads wind was north-east of force 7, with a pressure of about 
39*360 inches. At the Intermediate station barometer was 39*375 inches with a 
fall of ‘149 inch since the previous day, and wind was south-west of force 5. The 
centre of the storm was, therefore, both according,to the wind directions and to 
the pressures recorded, between the Lower Gasper light-ship and Saugor Island, 
or about 30 or 30 miles to the south-west or south-south-west of the position 
of the centre at 8 A.M. on the same day. It has previously been seen tbt from 
8 A.M. of the 3ist to 8 a.m. of the sand, the centre of the wind circulation had 
moved, if anything, slightly in a southerly direction ; but in the 8 hours from 8 
a.m. to 4 P.M. of the 33nd, the centre of the wind circulation had certainly moved 
south-westward very distinctly. 

This fact has, therefore, to be noticed in addition to the general summary 
of the weather conditions given for this day just previous to the discussion of 
the afternoon observations. 

It will be shortly shown under the discussion of the weather for the 33rd 
August, that at 8 A.M. of that date the storm centre, as judged by the wind 
directions, had advanced to within about 35 miles south-east of Caicntta, and 
about 50 or 55 miles north-north-east of Saugor Island. After the 4 P.M. observ- 
ations of the 32nd were made, it is evident, therefore, that the storm shortly 
commences to move in a northerly direction, and during the evening of the sand 
the storm centre must have passed close to Saugor Island and to the east of it. 
This is confirmed by the self-recorded traces of wind direction obtained in the 
Beckley’s anemograph at that station. These records will he more fully dis- 
cussed later on, but they appear to show that the centre was passing closeto Saugor 
Island soon after 8 or 9 P.M. on the aand August, for after that hour winds be* 
came more or less southerly, though they were very variable. The lowest baro* 
meter was not, however, recorded at this time at Saugor Island, and taking the 
detailed readings at this station which are discussed in a subsequent section, and 
allowing for the daily range of the barometer, it would appear that the position 
of lowest pressure or the centre of the barometrjp depression passed that station 
at about 10 A.M. of the 33rd, so that roughly the centre of the barometric de^ 

f iression passed the station 13 to 14 hours later than the centre of the circa* 
ation of winds. 

, 9 Sri August /ddf.— The ordinary data showing the meteorology of this day 

are contained in the four sections of the table bdlow. The first section gives 
as usual the 8 A.M data of the coast stations round the Bay, the second porthn 
deals with the observations taken over the 3 oa*area, the third wi6 the 10 
observations at the inland stations Ip Beogai, and the fburtii soction 
the 4 P.M. observations at the stations hi tiie neighbbuihbod of tho stons aiya, 
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and from the light-shipsi &c., at the head of the Bay. The principal facts of 
barometric pressure and wind direction at lo A.M. are charted on Plate XIII. 

ayd August i8S8. 
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Taking up first the observations relating to the Bay— In the southern half 
there were a few vessels, including the City of Edinburgh, Nerbudda, County of 
Selkirk, Engineer, and Culna, the logs of which are not given in the table, as they 
only show that ordinary monsoon weather obtained in the south of the Bay with 
south-westerly winds of force 3 and 4. In Lat. 15” and 16° N., as represented by 
the Culna, weather was beginning to be somewhat squally with south-westerly 
winds of force 5 and 6. A little north of this, in Lat 17” 32' N. and Long. 93^ 19' 
E., as shown by the log of the Africa, south-westerly winds of force 6 and 7 
were blowing, and the barometer had fallen 0*09 inch during the previous 24 
hours. Weather was very squally, and there was a heavy sea rolling. Againi 
north of this was the Tibre which at noon was in Lat. 19° 34' N. and Long. 
88^ 05' E. Her barometer had fallen 0'i4 inch, and she experienced a W.«S.-W. 
wind throughout the day ; in the early morning the force was from a to 4, but by 
noon it had increased to force 6; at 3 P.H. tte pilot brig was sighted underbare 
poles ; at 4 P.M. wind force was 10, and at 7 P.M. the Ekstern C^nel light-ship 
was sighted. It Was then blowing a heavy gale from S.-W. by W- with a high 
se^t and there were frequent squalls of hurricane force and blinding run, Similar 
weather continued throughout the night. This log therefore shows that Vp to 
Lat 19” 34' N., the storm area had not been entered, but that as the TUte 
cont^ucd in her northerly course, and neared the position of the pilot brigs, 
•he encountered the full force of the stor m. The observations taken in the Bay 
hence show that the storm area was north of Lat ao^ N. 
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The meteorological obeervatioos taken at the coast atatioBs roand the 
greater part of the Bay, excepting those dose to the storm, show practically no 
sign of the existence of the fierce storm* Wind's were generally soath*we8terly 
and of moderate velocity, ranging from 8 to in miles an hour at the west coast 
stations from Lat. no” N. southwards, and pressure was steady, rising slowly at 
a few station^ apd falling at others. On the east coast of the Bay from Akyab 
southwards winds were generally south-westerly, and the velocities ’n ho case 
exceeded 5 ut 6 miles an hour. Even at Diamond Island, which by its in. 
creased wind velocities generally shows the existence of any stormy weather in 
the Bay, the velocity averaged only 6 miles, while on the previous day, it had 
averaged 10 miles, thus pointing to weather conditions being quieter if anything 
than on the previous day. Pressure was also rising on the Pegu coast and fall* 
ing slowly on the Arakan coast. Hence there were at the coast stations from 
Lat. ao^ N. southwards, absolutely no indications of the very fierce and stormy 
weather then existing in the Bay itself. 

To the north of Lat. ao^ N., however, over the sea area conditions had 
changed exceedingly rapidly for the worse since the sand. The conditions over 
that area fro shown by the logs of six vessels which were between Lat. ao^ and 
ai°N. and by the four iight-ships and the two pilot brigs. The C/an Ma/cphar- 
son was in Lat. ao^ 5' N. and Long. 87° 11' E. The barometer in this vessel at 
8 A.M. was 09*637 inches, representing a fall of 0*156 inch since the previous day. 
She experienced south-westerly winds ranging up to force 9 during the day 
The description of the weather given in her log is as follows : "Short hollow, 
sea running. Rain almost continuous from midnight in very heavy sqpalls. 
Current setting to N.-E. Grey rain clouds driving rapidly across the sky, with 
at times heavy black rain clouds. Sky completely overcast. No break." 
The Dundrennan was at noon on this day in Lat. ao° 15' N. and Long. 88” 43' E. 
Her barometer read 39*477 inches and had fallen only 0*030 inch since the pre- 
vious day. She experienced W.-S.-W. to S.-W. winds of about force 8 the 
whole day, and the description of weather given is as follows: ' a.m. — Gale 
increasing and sea rising from S.-W. Ship straining heavily. Noon— Fierce 
squalls and heavy rain. 10 P.M.— Wind and sea moderating. Midnight — Gale 
increasing with heavy nun." 

The Toxteth was a little further north, her position at noon being Lat. ao” 
ax' N. and Long. 87” 36' E. She experienced fresh S.-W. winds in the early 
morning, but they increased in force to a strong gale at noon, and to a " hard 
gale at 4 P.it., with violent squally weather and much rain." The Clan MatJutp 
was a little farther north, her position at noon being given as Lat. ao” 35' N« 
and Long. 87” 45' E. She experienced W.<.S.*W. winds of force 6—7 with bald 
equalls. and heavy rain during the afternoon. The reading of the CUm d/jsciMyV 
barometer was 89*6x8 inches, and there had been a fall in the previous 34 knurs 
of 0*133 inch. 

The Skolfisld was in Lat ao” 30' N. andlong. 88”i5'E|. at noon (/.v.,ttaly a 
short distance from the Clan Uatkay). She r^ftistend a fuusinte of ^43*1 
inclfoa, which would ruptesent a fall of 0*380 inch dnce tho ptovlous da^. ^ It ii 
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alriioit certain, however, that thia reading is incorrect, for in the position of the 
ship With reference to the storm the pressure was alihost certainly rather more 
ftan a tenth of an inch higher than this. The Skolfiold experienced S.-W, 
winds of force to during the d.'ry. The following is the description of the 
weather in her log : '* First part of day*— Fresh breeze and cloudy. Morning-* 
Wind increasing rapidly, with very threatening appearance and much thunder 
and lightning. Noon— Blowing a furious gale ; rain falling in torrents." 

Further north was the First Lancashire, which at noon was in Lat, 
ao° 58' N. and Long. 88° sj'E. The pressure registered was S9‘56o inches, 
which agrees fairly well with its position with reference to the storm. There 
had been a fall of a tenth of an inch in the previous 34 hours. The First Lan- 
cashire experienced strong south-westerly winds the whole day, and from mid- 
day she had strong winds and squally weather, and later on an increasing gale. 

Taking up next the observations made on the pilot brigs:— The Coleroon 
reported a pressure of 29*467 inches, or a fall in* the 24 hours of o'l 17 inoh, and 
experienced W.-S.-W. winds of force 9— to. The following is the description 
of the weather experienced. Daylight— Hard westerly wind with heavy squalls 
and much rain, and heavy rising sea. 5-30 a.m. — Hard westerly squall. Noon — 
Whole gale from W.-S.-W. with heavy squalls, blinding rain and very high sea. 

8 P.M.— Strong W.-S.-W. gale with heavy squalls, thick overcast weather and 
much rain. Sea very high." On the Sarsuti the barometer at 8 A.M. was 29*468 
inches, representing a fall of 0*066 inch in the 24 hours. She also experi- 
enced S.-W. and W. winds during the day, the force rising from 7 in the morning 
to 10 during the greater part of the day, though it fell to 7 again at night. The 
weather is thus described * “ 4-30 A.M. — Blowing very hard 6-30 A. M. — Fore, 
topmast stay-sail blew away. 4-45 P.M.— Sea moderating, but still squally. 

8 P.M.— Blowing a moderate gale; heavy squalls with moderating sea." On the 
Mtttia light-ship (the Canopus) wind was W.-S..W. with a force of 13 in the morn- 
ing at 10 A.M., or a full hurricane, and of force 9 at 4 P.M., while the recorded 
pressure at 10 A.M was 29*370 inches giving a fall of 0*179 inch since the 
previous day. This decidedly low reading is supported by the reading on board the 
Hesperus where pressure was 29 331 inches. Ihe two readings are also supported 
by the 4 P.M. observations at the same stations, for at that hour pressure on the 
Canopus was 29*313 inches, and on the Hesperus 29305 inches. This low 
pressure centre has not been able to be clearly represented on Plate XIII, and 
it would appear probable this low pressure or barometric minimum was many 
miles to the south of the centre of the wind circulation. The following is a 
description of the weather on the Canopus given by Mr. Braham, the com- 
mander : " Between midnight and 4 A.M. the wind again increased to a hard 
gale, attended with blinding terrific rain squalls, and very high confused south- 
erly and W.-S.-W. seas, which became heavier as the wind IncreasOd. At 
8 A.M. the wind was blowing vrith full cyclonic force, the sSa One mass of 
foam ; between the salt sprays and heavy blinding rain the forepart of the 
vessel vas net visible. This lasted up to i P.II. Between 2 and 10 p.m. there 
was a slight lull in the gale, but the sea kept up. 6 P.li.-MBatotneter 29*480 
inches (corrected 29*35 inches), lowest reading. Between 10 P.M. dnd midn^t 
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the piit iftgala iacrened to eydonie force. DuringCbe gale dia aeiid wto veiy 
low, and between 1 and a f.m. on this day, I got a eight of the sun; the nppar 
clonde at that time were going from west towards eaa^ hut the motion was yety 
slight indeed. I consider the force of wind in this g^de exceeded the force of 
wind in the latoicyclones of 1885 and i88y.” 

On tile /itttifof at the lUdge Light station the recorded pressure was ag‘690 
inches which represents a rise of ’oso inch siiice the same period of the previous 
day. This r<)ading is probably erroneous, the reading being certainly a tenth of an 
inch too high. At to A. M. wind was west with force 6, and the weather is described 
as " blowing a gale with torrents of rmn and very Ugh sea ; *’ while at 4 P. M.'wind 
was also west, of force 6, blowing a heavy gale, with torrents of rain and a very 
high sea. At the Intermediate station on board the Planet pressure was 39*445 
inches, giving a fall of 0*095 i»ch since the previous day. This accords well with 
the position of the light-ship in reference to the storm. At lO A. M. wind was 
S.-W. of force 4 only, but by 4 P. M. the force had risen to 10. Very rough sea 
and heavy rain were aiso recorded throughout the day. At the Lower Gasper 
station on board the Hesperus the recorded pressure was 39*321 inches, represent, 
ing a fall of 0*152 inch ; but this pressure does not agree with that recorded at 
Saugor Isbii'd, which ia 13 or 14 miles from the Lower Gasper station, where the 
pressure was 19*444 inches ; but, as stated before, the reading may be accurate, 
as it is confirmed by the readings on the Canopus, On the Hesper*ts wind was 
W. by S. at 10 A. M. and of force 6 ; but at 4 p. u. wind was W, and of force 9, 
and the description of the weather gpven was “ nasty sea, thick rainy weather, 
heavy sea, heavy squalls of wind and rain from S.-W. to W.-N.-W.” 

Three vessels were also coming out from Saugor Roads on this day, the 
S. S. Oorpta, the S. S. Looiiana, and the Ship Champion in tow of the Clive. 
The following is the description of the weather experienced by the Oorpia as 
given by Captain Spence : "Thursday morning, 23rd August 1888, 5-30 A. M.<» 
Barometer 29*52* inches (corrected about 29*36 inches). Wind light N.-W., but 
dense clouds hanging all round and very heavy rain. Thinking that by going to 
the southward I should get out of the dirty weather, and as there was and had 
been but very light wind, I got under weigh and went down the Western Chan- 
nel. 1 he weather cleared up a little about 7 A. M., and the wind freshened up 
from the N.-W. and it remained so until 11 A. M., when the wind flew to west, 
and blew with terrific force and very heavy rain. By this time we were about 
25 miles S.>S.-W. of Saugor ; we had a very heavy sea. Stood south, the wind 
bloifiog a steady gale W.-S.-W., and barometer remaining stationary at 29*50 
inches (corrected 29*34 inches) until 7 p. M. At this time we were west of the 
Eastern Channel light vessel ; the wind here hauled S.-W., blowing a hard gale, 
and constant rain. From this time the barometer rose steadily to 29*60 inches 
(corrected 29*44 inches) at midnight. Petition at this time S..W. of Eastern 
Channel light-ship, about 18 miles. I stood then to the westward. About 3 A. M., 
Friday, the rain ceased, but the wind held on vmy strong S.*W. By daylight 
on Fri^y morning we were about 15 miles south rd the Ridge llghtiahip^ the 
weather ordinary monsoon, strong wind and barometer 29*65 inches (eorrntithd 
29*49 inches.) I reached ChandbaH about 1 P. tt/‘ 

• ComeliM pi thh haiwuphr um ImiM is be 0*16 heh. 



mtHiiwimtf t> flip dewri^ttioa «>< *b» %I|W <fti» fiilil»4ii 

by Mr. Rutsom, Bnutcb Pilo^ wbo HRHii 

tt A, buometer ag 50 inchet (eorrvoM Up'S! 

meter Sa**. Fresh N.>W. breese; heavy ttiiy appearance all 

4 A. M<—Aneroid barometer 39*49 iscbes (corrected 39*30 tndbea); theltino- 
meter Sa” ; moderate W.>N..W. breeze ; passing rain squalls. 

6 A. M —Aneroid barometer 39*46 inches (corrected 39*37 inches); threat* 
ening appearance all round, more especially to N.-W. and N. 
and N.>N.-E. ; clearer and softer to southward 

7.40 A M.— Weighed to proceed to sea. Aneroid barometer 39*50 inches 
(corrected 39*31 inches); tbernwmeter ba^ Light N.-W. breeze. 
Rain. 

9 A. M.— Passed Long Sand light. Increasing swell from S.*E.; moderate 
N.-W. breeze. Rain. Gloomy 

9-45 A. M.— Upper Gasper light. Heavy breakers on Long Sand and increas- 
ing sea. Wind as before. Rain squalls apparently coming 
down from N. to N.-W. 

to-35 A. M. — Lower Gasper light. Very wild appearance to westward ; sea be- 
coming breakers. Barometer 39*50 inches (corrected 39*31 
inches); thermometer 83”. 

1 1 A, M.— By this time the wind had hauled to W. and W.-S -W,, each squall 
increasing in violence and the sea overwhelming the vessel. 
Lost a sea-cunny overboard (swept out of the lead platform). 
No possibility of saving his life in such a sea. Starboard cutter 
is smashed. A jolly boat injured ; the decks full of water. 

Noon.— Bell Buoy W.-S.-W., i mile. Steering S.-S.-W. to counteract the 
sea and set to leeward. Squalls most violent with a terrific sea. 
Could not see i mile in any direction. Overhead it seemed as 
if the sun was shining, but after each squall the next appeared 
more violent. 

3-30 P. M.— Sighted Eastern Channel light on the starboard bow. Aneroid 
barometer 39*53 inches (corrected 29*33 inches); thermometer 81°. 

3 p. M —Passed Eastern Channel light and stood to the southward. Wind 
as before, but less violent, and as we got into deeper water the 
sea became more regular. 

8 P. M.— Aneroid barometer 39*66 inches (corrected 39*47 inches); thermo- 
meter 84°. Shut up in saloon. Could not get the direction or 
force of wind. Less sea, but still taking in a great deal. 

The ship Champion at noon was in the Eastern Channel At 6 A. M. 
a W.-N.-W. wind of force 6 was blowing, but from 8 A.M. she experienced 
W.-S.-W. winds of force ranging up to 10 and it. The description of the 
weather is as follows : '* Squally and rain with a dense dark blue ragged cloud 
bank from S.-B. to S.-S.-W. Continual dense tain and hard squalls with a very 
heavy confused sea.” On the Champion the pressure registered at 8 A4i. of 
this day was 39*470 inches. 

The diservations made at the land stations ip the neighbourhood of the 
storm may now be taken up, and most important amongst these are the observa- 
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in tiie early morniag the v^todtiei had hicreaaed to abeutt t6 Alito rtoidar 
as registered by the Beckley's aaemegrajyh. In both cases, heanmr, thane 
nnmtien represent light winds only. At Calcutta at 8 a.U. pieaMim eras 
2(1429 inches, or '021 inch lower than at daugor Island, while at 10 A.ll.at 
Calcutta it was 99*419 inches, so that during this interval it was falling instead 
of rising as it ordinarily would have done. Also at Saugor Island at 10 A.tl. 
pressure was 29*438, or 0*019 higher than at Calcutta. At 8 A.M. pres* 
sure at Calcutta w<k> 0*135 inch lower than at the same time on the prev/ovs 
day ; vhile at 10 A.M. the fall bad increased to 0*146 inch. Wind at Calcutta at 


8 A.M. was N.'E: and at 10 A.m. N.-N.-E., with an average velocity of 8 miles 
an hour. Jeasore, about 67 miles to the north-east of Calcutta, at 8 A.M. pres* 
sure was 39 469 inches, wind E. 12 miles an hour, and at 10 A.M. pressure was 
29*463 inches, wind S -E , velocity about 13 miles an hour At Burrisal, consider- 
ably to the east of Saugor Island and Calcutta, at 8 A.M. pressure was 29*556 
inches and wind S -E., velocity 10 miles an hour. 

These observations in themselves are sufficient to fix the position of 
the centre of the storm, which at 8 A.M. was about 35 miles to the south-east of 
Calcutta, if the wind directions are considered as defining the centre of the 
storm. In the 34 hours from 8 A.M. of the 22nd to 8 A.M. of the 23rd the 
storm centre had moved to the northward by about 40 miles. It was shown, 
however, that at 4 P.M. on the 22nd the storm centre had apparently retreated 
southyvards to a small extefat, and such being the case, and as it is not quite 
certain when the storm re-commenced its northerly advance, it is impossible to 
accurately estimate the velocity with which the storm was moving at this time. 

The morning observations at the other inland stations call for few remarks 
Winds showed a complete cyc’onic circulation round the centre to the south-east 
of Calcutta , but in ail cases winds were light, and the highest relocitiirs recorded 
were about 13 and 14 miles^ an hour, and in many cases were much smaller. 
Pressure was falling moderately to rapidly, and toe distribution of pressure 
was entirely go\erned by the existence of the storm. Heavy rain was falling 
over the area affected by the storm as is shown in the following statement. 
The rainfall in Orissa and in the Midnapore District ^ Soato*West Bengal 
was very heavy. 
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Rainfall of the twenty-four hours bnoi(Ig 6 p.m. 
23rd August iSSS. 


Meteorological DIvition. 


& 


HiAVT aAlNFAlU tttafDINO 3 IHCaH. 


DIatrict, 


Amount. 


Orissa 


S. W, Bbnoal 


East Bengal . 


North Bengal 
North Bbhar 
South Bbhar • 
Chutia Nagpur 


Inch. 


r»3 


0*81 


1*36 


0*31 

0*52 

038 

ro3 


Poores • 
Cuttack • 

Balasore • 

Midnapore 

Chittagong 

Backergunge 

Darjeeling 


Singbhoom 


False Point . 
lagatsingpore 
Cuttack . 
Kendrapara • 
Tajpore 
unurmsalla • 
Bhuddnick • 
Sorah 

Balasore • 
JdlaMre * 
Baripc^ah . 
Contsu • 
Saugor I^and * 
Hetia 

Cox*8 Bazaar 
Chittaeong . 
Patuakhaliy . 
Burrisal 


Darjeeling . 


Ghatsila 


Inches. 

r4i 

S‘90 

fS 

4 'oo 

4*03 

4*5 

Vn 

4'45 

3*10 

6-33 

Vi 

591 

377 

3-05 

325 


yoa 


At 8 A.M. of this day the storm centre was, as already stated, about 35 
miles to the south-east of Calcutta. Over the whole of the Province to the 
north, east and west of the storm centre, winds were light in force, though 
cyclonic in direction. Even at Saugor Island, about 50 or 60 miles to the 
south-west of the storm centre, winds continued light, and up to to A.M., over the 
sea area, the light-ships at the Lower Gasper, Intermediate and Ridge stations 
reported winds of force 4 to 6. The two pilot vessels, however, reported winds 
of force 9 ; while on the Mutla light-ship the winds were said to be of hurricane 
force (ta). The position of the Mutla light-ship was about 90 miles almost due 
south of the storm centre as judged by the winds, llie Intermediate light was 
about 80 miles S.-S.-E. of it, and the Ridge light about 130 miles in a S.-S.-E. 
direction. The strongest winds were, therefore, entirely confined to the sooth 
of the storm, and they did. not appear to exist at any position, probably nearer 
than 80 or $0 miles from the centre, while also winds were lighter to the south* 
east and south-west than to the south of the storm. South of thi^, agaip, heavy 
weather generally prevailed to a disUnce of about 350 miles from the storm 
centre, as is shown by the logs of the various Aips before given. 

The automatic records of pressure and of wind direction and velocity taken 
at Cakmtu (Alipore) Observatory, and the automatic records of wind and the 
freqdent observations of pressure at Saugor Island, cleaif|r show that the storm 
contidued its slow northerly or north-westerly a<lvanee diAring the whole fore- 
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noon of this day, and these facts, with the 4 P.M. observations at the other 
stations given in the table, prove that at that time the storm centre was not more 
than a few miles, probably between 6 and 10 miles, to the south«ea8t of Calcuttap 
At that period th« wind velocity at Calcutta was only 4 to 6 miles in hour, while 
the pressure at 4 p.m. was 19*343 inches. 

It 1 | not inteiujed here to give in detail the directions or force of the windsas 
lecordejl by the antographlcjnstruments as they will he disculled in a separate 
SMtion. It vill there be seen that while at Calcutta close to the centre at 4 P.M. 
wind was so light as to be almost calm, and had been so during the whole of the 
advance of the storm towards this station, at Saugor Island strong winds were 
commencing to blow. From 8 a.m. to noon winds were light to moderate in 
force at that station, and from 10 A.M. to is they were W.-Sr-W. in direction. 
From ts to s P. M. wind gradually increased to a gale, the direction remaining 
the same, and from 3 p.m. (or soon after) a very severe W..S..W. gale set in, 
which lasted many hours. When, therefore, the gale set in at Saugor Island 
the centre of the storm, as judged by the wind directions, &c,, was near Calcutta, 
or fully 80 miles to the N.-N-E. of Saugor Island, thus corroborating the ptel 
vious stateiient that the strong winds at this time did not exist nearer than about 
75 or 80 mi’sa to the south of the centre. 

As judged by the wind directions the centre of the storm was almost 
directly to the east of CalcutU at about 7 p.m. of this date, when a pressure 
of 39*348 inches was recorded; but as will be seen in the section devoted 
to the discussion of the automatic records, pressure continued to fall at Calcutta 
(even after allowing for the changes due to the diurnal oscillation of the barome- 
ter) until 6 A.M of the 24th, or for no less than 1 1 hours after the storm centre, 
as indicated by the winds, had passed the station, and when ^he centre wa. 
at least 40 miles to the north of it. 

On this day then the storm had only a small barometric depression equal to 
about a fifth of an inch below the normd of the day. It was#cavelling in a N, or 
N.-N..W direction, at the rate of about 3 and a third miles an hour. It was 
attended by light to moderate winds over the whole of the inner area of about a 
diameter of 160 miles But about 80 miles to the south of the storm centre most 
furious winds were blowing, almost surpassing in the opinion of one competent 
observer the force of the wind in the fierce cyclones of 1883 (Palse Foint cyclone 
in September 1885), and of 18S7 (Balasore cyclone in May 18^7). Theue fierce 
winds, however, were confined to the area south of the storm, though they 
extended to a considerable distance, probably to some aoo or 330 miled south 
of its Centre. To the east and west of this area winds wen of compara* 
tively moderate force. 

a4tk August rW#.— The principal metedrological data on which the discus- 
sion of the weather of this date depends, are included In the following 
which is divided into four sections, the first three dealing with the mom- 
ing observations atithe coast stations, on the ships navigating the Bay and st 
the inland stations ; while the fourth section denis with the 4 p.m. 6bser4t jons dl 
the area over which the storm was travelling. The priacipai fyet s of pthSsurc 
and wind.diredBon wiBt reference to the morning observation# are 
on Plate XIV. 

oS 



96 


Ba^ of Bengal'^Cjfcione Memoirs. 
24th August 1888,. 



WlATHI* 

Kbhahxi,; 


Smooth. 

Slight. 


Mist. 

Cloudy. 


terrific cross 
sea. 

Heavy sea. 

Sea very 
rough. 

Sea very 
high. 

Overcast. 

Squally. 


Sea getting 
heavier, 

'torrents of 
rain. 

Overcut. 

Strong gate. 

f 'tear sky. 
H«v, 
squuls. 


Sqmdis less 
violent. 

Heavy blind- 
ing ^nalb 
ot rain. 


to the column lor the velocity of aind, numbers marked represent wind force On Uqlulipvtbicsie OiiO^ 
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10 

> Amm . . • 

Sibeagar 

29‘782 

+ 025 
+ '041 

+ •033 
+ *003 

81 7 

i 

R)6 

770 

N..E 

2 

10 

0*12 


10 
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% 
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3 

10 
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10 

) 1 
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E 

31 

9 
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Dacca . 
Furreedpore . 
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+ •013 
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77 5 


79*4 
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S.*S 

15 

10 
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29562 

—•010 
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10 
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10 
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12 
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10 
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50 
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Calcutta 
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73 7 

W.-S- 

W 

D 

E 
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10 


Midnapora , 
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— 219 
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91 

77 3 
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75*3 

S.w. 

12 

to 

0*34 


10 

10 
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Balasore « 
Berliampore 
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29*420 
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-284 

77 5 
79 3 

93 

9 * 

r; 

5 -W. 
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11 

16 

10 

10 


10 

1 1 

Burdwanp 
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93 
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N.*N,» 

W. 

9 

10 
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10 

1 * I 
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-• 0 S 4 

. 
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99 
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W.N.. 

W 
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10 
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10 
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77 4 

96 
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74*7 
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W 

II 

10 

1*21 


10 
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-077 
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72 
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E. 

4 

4 
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73 
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E. 
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> 
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94 
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to 
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10 
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^ Not reduced to lea level. 


At^he coast stations round the Bay from Lat. ao^ N. southwards, tha pre# 
«itf6 chanites were enialli a alight fall being reported at aome of the eaatert 
ataUoni^and a slight flae along the weat ooaat. Sottth>we$terIy windi of models 
af» to conaiderawe strength were also reported) but the indioationi word awe 
•t nsually accompany strong south-west monsoon conditions* 

Over the tea area several vessels were navigating the Bay in variant mm< 
thms between Lat 10* and* 15" N. these were the f/«rhdd$, Cityifjfym’ 
dbrgd, CoKtofy ^ SitUtM and Siln(iHt»r, the observatidas of urbidhtim SN 

























98 Bay of Bengol^Cytyae Memoir^, 

shown in the tnble, as they merely indicate the prevalenoe of marked south* 
west hionsoon conditions in the Bay. Thus the Nerhuii* reports S.*W. winds 
of force 4, the City of Edinburgh S.>S.-W. winds of force 5— -6, the County of 
Solkifk S.-W. winds of force 5, and the Engineer, which was the furthest to the 
north S.*W. winds of force 6. She also reported during the day hard squalls 
from west, and in the evening squalls of short duration, and strong breeze, but 
fine weather. It will be here seen that winds gradually increased in force 
from south to north, and that in Lat 15° N. strong winds were blowing. 

From Lat. 15** to ao” N., the following vessels were in the order named from 
south to north— the Bankoora, Culna, Africa, and Desdewuna—Hoa Bankoora 
being in the west of the Bay and the others more in the centre. The Bankoora 
had S -W. winds of force 5 to 6 , the Cu/na in Lat. 17° 45’ N., S. winds of force 
5 ; and the Africa in Lat. 19” 30' N. and Long. 89° 33' E. had S.-W. winds of 
force 8—10. The description of weather given in her log is— “ Heavy squalls, 
dense black clouds, sea getting heavier. Tremendously heavy squalls, raining 
in torrents, gradually lessening at 4 p.M. Very heavy rolling sea. Blowing 
heavily.” On the Desdemona which was nearer the head of the Bay, being in 
Lat. 19** 53' N. and Long. 88° 16' E., south>westerly and S.«S.>W. winds of force 
9 with a strong gale, high sea with heavy rain and occasional clear sky were 
experienced. 

At the coast stations round the head of the Bay to the north of Lat. ao° N. 
strong winds were blowing. From Saugor Island westward winds were S.-S.*W. 
and S.-W., and east of Saugor Island they were generally southerly. At such 
stations as False Point on the one side and Chittagong on the other, which were 
considerably removed from the central track of the storm, winds were of moder* 
ate strength : at False Point the velocity averaged 20 miles, and at Chittagong 
6 miles an hour. At Saugor Island, however, which was close to the central 
track of the storm, the wind velocity recorded by the ordinary anemometer had 
risen to the very large amount of 6a miles an hour, and for the 24 hours ending 
8 A.M. of the a4th the velocity averaged 50 miles an hour, which is an extremely 
severe gale of wind. Pressure was rising moderately to rapidly, the rise at most 
stations only equalling about a twentieth of an inch, while at Saugor Island it 
equalled about a tenth. Unusually heavy rainfall had accompanied the storm, 
and at Saugor Island 14*28 inches had fallen from 8 A M. of the 23rd to 8 A M. of 
the a4th ; Chittagong had received 6*75 inches, and Balasore 5*28 inehes. 

Over the sea area north of Lat. 20° N. observations were obtained from the 
four light-ships, the two pilot brigs, and the following vessels, their positiosa 
being giyen from the most southern towards the north. They were the Toxteth, 
Clan Mackay, Skolfield, Dundrennan, Euphrates, and First Lancashire, while 
the Clan Macpkorson and Tihre were near the pilot station and were looking 
for the pilot brigs ; the Ooriya was proceeding towards Cbandbali, the ioodian^ 
was heading towards Madras, and the Champion was iq tl^ Gasper Ch^nnelt 
Over the whole of this area, pressure wqs rising rapMlyi and in several 
cases the increase was from a tenth to a fifth of an indk. I^nds were in aliqost 
every instance S.*W., though they were W.-S.-W, and S.*S,-W. in a few cases. 
The following statements show the wind force and hind of weather experienced 

these vesaele at this time : The Toxteth reported a strong to a>ha,fd gale of 
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wind with TiOleat squally weadier attended with very heavy rain. The C/«« 
Maekay experienced winds of force 7 in the ai«i>ingr, moderating to force 4 in tiie 
evening, with heavy squalls in the morning, and moderating later oo during 
the day. The Should, which was rather more to the east than most of the other 
vessels, being ifl L-^t. ao** 40' N. and Long. 88" 30' £., reports diat the day began 
with a ftt(taii<. mde, rain falling in torrenta In the middle and latter part of the 
day it waifm ich more moderate, with heavy squalls and a strong curreht to the 
eastward, inil afterwards cleared a little; the force of wind at noon was equal to 
7. The Dundrennan, in Lat. so" 57' N. and Long. 88" 1 1' E., had winds Of force 
8 in the morning, moderating to 6 in the evening, and reported the weather as 
“ in the morning fierce squalls and rain. Noon Fresh gale." The Eu^ratti 
was a little further north in Lat. ai" 4' N. and Long. 87" 35' B., and h^jd winds 
of force 9 throughotxt the day. The weather she experienced was as follows 
*‘4 A.M.->Heavy gale with very high sea. Noon— Very heavy squalls with 
much rain. 8 P,M.— Strong gale but clearer, and squalls less frequent. Sea very 
high." The First Lancashire was in Lat. ai* ap' N. and Long. 88" 19' E., and 
was therefore very close to the land. The force of the wind experienced is 
not give% bat the description of the weather is as follows ' " Strong gale from 
S.'W. attended With terrific squalls and torrents of rain, with high confused sea 
in the morning and hard gale and very violent squalls at times with torrents of 
rain in the evening.” Clan Maepherson which was near the pilot station 
reported at 4 a,m. S.>W. winds of force 9, decreasing later on to force 7. She 
experienced *' heavy blinding squalls of rain till daylight (of the X 5 th), when it 
cleared with moderate squalls at longer intervala The sky was full of grey dull 
dense clouds till noon, when it broke overhead and remained mostly clouded 
with a grey motionless bank, beneath which were driving clouds and squalls." 
The Tthrt was also near the pilot station She had winds of force 9 in the morning 
decreasing to force 4 at midnight. The Ooriya, wlych was on her voyage towards 
Chandbalt, stood to the westward from midnight of the 33rd, and at 3 A.M. of 
the 34th the rain ceased, But the wind held on very strongly from the S.-W. By 
daylight on Friday morning (34th) she was about 15 miles south of the Ridge 
light-ship, and the weather was of ordinary monsoon character. The Ooriya 
reached Chandbali at i P.M , and during the whole of the a4th there was a strong 
S.-W. windi but no tain. The Loodiaita during the whole of the X3rd had con- 
tinued to steam southwards, and had run about 90 miles only in the 34 hourSf 
and on tHp evening of the a4th she ran out of the reach of the storm, (bough 
there was still a heavy sea with a fresh S.-W. monsoon blowing. The Champion 
dras in the Gasper Channel, and in the early morning experienced S.-W. winds of 
force 10 with high sea and heavy squalls and run. Weather, however, gradually 
mbderated, and by the evening winds were of force 7, though it was stilt squally 
with much tain. On the pilot vessel Coleraon wind in the early morning waa 
W. 4 f.-W. andtof force 8 , decreasing to fi in the evening. During the day she 
experienced a very high sea. The Sarsuti reported S.*W. winda of force 7 to 
B id (he middle of fhd day, decreasing to force 5 at midnight. 8 Pjii. It waa 
atilt blowing freshly with a moderate sea, but the appearance was^UeetTdag 
finer. 



too Bty «/ fiengai-^Cjte/oM ittmoil'S. 

On board the Meteor at the Ridge Light station wind W,>S.»W. of force 
5, with a high sea. On the Planet (Intermediate statiota) winds were from S,«W. 
in the forenoon and of force 7, and W..S.*W.inthe afternoon of force 6 , with very 
rough sea. On the Canopus (Mutla station) “fromS A.M. the wind and sea began 
to abate in force, but it remained blowing a hard gale up to 4 e.M. From that 
time to midnight the wind fell to a moderate gale, but still with passing rain* 
squalls, the very heavy confused sea going down faster than the wind.” The 
wind direction remained steady at S.*W., and at 10 A.M. its force was 8 , while 
at 4 P.M. it was 7. On the Hesperus at the Upper Gasper station wind also re* 
mained at S.*W. 'throughout the day and of force from 6—7, Sea was heavy, and 
there were heavy squalls of wind and rain, and wind was blowing with hurricane 
force during the night. 

An exceedingly rapid fall of pressure had taken place at such stations as 
Kishnaghur and Berhampore, while pressure was falling less rapidly at the other 
stations in the centre of Bengal. At Calcutta, Midnapore, &c., pressure was 
rising rather briskly. The lowest pressure recorded on the morning of this day 
was 29 354 inches at Kishnaghur, where wind was calm at the time of observation 
(t.c , 10 A.M ), though an average velocity of 12 miles for the previous 24 hours 
had been recorded. At Burdwan pressure was 29*387 inches, with wind N.*N,*W., 
velocity 9 miles an hour. At Bankoora pressure was 29*481 inches, with wind 
W.-N.-W., velocity 10 miles an hour. At Calcutta pressure was 29*440 inches, 
with wind W.*S.>W,, velocity during the previous 24 hours 12 miles an hour ; and 
at Jessore pressure was 29*441 inches, wind S., velocity 14 miles an hour. It is 
clear from these observations that at 10 A.M. of the 24th the centre of the storm 
was almost over Kishnaghur, and that on this day the pressure at the centre 
of the depression was not much below 29*35 inches. The storm centre had 
therefore travelled from its position at 4 P.M. on the 23rd which was about 6 to 
10 miles to the south>east of Calcutta to near Kishnaghur at 10 A.M. of the 24th, 
or over about 60 miles in a difIction which was a little to the west of north. The 
average rate at which the storm was moving forward *on this day was therefore 
about three and a>third, miles an hour, which is a decidedly slow rate of pro* 
gress for a cyclonic storm. 

As will be seen by the figures previously given of the wind velocities at the 
stations surrounding the centre of the storm, winds continued light to the north, 
east and west of the storm centre, and even at Calcutta on the south the 
average wind velocity for the previous 24 hours was not high. Indeed, winds 
were stronger at many of the stations far removed from the actflal storm 
than they were near the centre. Thus Dhubri on this day registered a wind 
velocity of 21 miles an hour, Maldah and Bogra velocities of 13 and 14 miles 
an hour, and Dacca 15 miles an hour. The continuous record of wind ve- 
locity at Calcutta, however, enables the exact time at which winds commenced 
to strengthen at this station to be determined. On the .early morning of*^ 
the 24th at Calcutta up to 1 A.M. wind was almost calm (velocity about a 
miles an hour). It then commenced slowly to increase, and between 3 and ‘ 
4 A.M. it Mew at the rate about 18 miles an hour, and steadily strengthened 
until the average velocity of 34 miles an hour wna recorded between 7 and 
8 A.M. Taking the time at which strong winds commenced at Calcutta td be 
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about 4 A.M,, the centre of the storm at that time urns about 35 miles to the nortir 
of Calcutta. On the previous two dajrs the position of stormy winds was found 
to be 80 to 90 milesfrom the centre ; but as the storm advanced inland ttm area of 
strong winds closed up towards the centre, and certainly came on this day to 
within hal| the prr''‘ous distance from it The explanation of this fact is at first 
sight difi^inl, for the storm had certainly not increased in intensify to any 
material nf during the previous two days sn judged hy the barometric 
differences; wind velocities, &c. From the position, about 35 miles to the south 
of the centre, the area of stormy winds certainly extended to about Lat. 19** N> 
20° N., or to a distance of about 200 to 250 miles from the storm centre. 

The observations taken at 4 P.M. on the 24th, given in the fourth section of 
the table of meteorological data for the da), show the steady advance of the 
storm centre. It was apparently at that hour some little distance to the north* 
west of Kishnaghur, and appears to have piused a little distance to the west of 
that station , but as the number of 4 P.M. observations taken in Bengal is small, 
it is not possible to determine accurately the position of the storm centre at that 
hour. 

The rainfall reported was again decidedly heavy on the 34th August, and 
in South-West Bengal an average fall ofmo less than 375 inches was recorded, 
while in Orissa it averaged 177 inches, and in East Bengal 1*94 inches. The 
falls in South-West Bengal in excess of 5 inches were very numerous, and several 
stations recorded mure than 10 inches. The heaviest falls were— Oolooberiah 
15*42 inches, Dum Dum 12*36 inches, Howrah 11*66 inches, Saugor Island 
11*14 inches, and Calcutta (Alipore) 10*19 inches. The more important data are 
given in the following table 


Rainfall for the xwrNTY-FouR hours ending 6 pm, 
24lh Auguit tSSS; 
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ajtk August j.— The meteorological data on wjjgcll the discusalon o{ 
the weather of the asth depends ate cdtatained in the three sections of the 
following, table, the first tti which deals w{i^ the morning observations at the coast 
stations, liie second with those taken on heard certain vesseksiavigating the Bay, 
and the third at the inland stations. Thorprincipal facts as to pressure and wind 
direction bf the observations taken in the^forenosn are sdven Mv Plate XV. 
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agth Augutt /MS— continued. 
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* Not reduced to ee* level. 


The weather conditions over the Bay from Lat. 30 ° N, southwards call for 
few remarks. A considerable ourober of vessels were navigating the Bay. 
Weather was generally of rather strong south-west monsoon character, but was 
not at all stormy. Thus the Nerbudda in, Lat. 14* 53' N. and Long. 83” 10' E< 
reported S.-W. winds of force 4 with cloudy weather. The City «f Edinburgh 
in Lat. ib** 3' N. and Long. 86* it' E. had S.-W. winds of force 6, and reported 
generally fine weather, but also observed a " lieavy bank of clouds on the npi^ern 
horizon high up and distinctly outlined/’ which was evidently the storm retreat* 
ing fO the north over the land. The Bumtoru in Lat. 19* N. and Long. 86* 37' 
E. reported 8, -S.-W. winds, usually of force 6. 

At the edast stations round the Bay south of Lat. so* N., the oeteeroiogbU 
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observations also showed that weather of ordinary monsoon character. 
Pressure had generally risen by small amounts and winds were south*westerly 
in direction, and ‘the velocities ranged from about 6 to lo miles an hour. 
North of Lat. so° N. conditions were still disturbed from the effects of the 
storm, but the excessively stormy weather of the previous day had practically 
disappeared Tnc following are some descriptions of the weather between Let. 
20^ N. 4lhd the South Bengal Coast. The First Laneaskire was at the Pilot 
Ridge, and e %perienced a strong gale of wind, and took on board large quantities of 
water. The Clan Mackay was in about same position, but only repotted 
W.>S.-W. winds of force 5 to 6, and cloudy Weather with rain-squalls. The 
Dundrennan ,'naa in Lat. ao° 30' N. and Long. 87** 53' E. and had S.-S.-W. 
winds of force 7 to 8, and reported “ clear weather with showers, sea going 
down." The Toxteth reported a strong W.-S.-W. breeze with threatening 
squally weather. The Skolfitld was coming in tosvards Saugor Island which she 
reached at 2-30 P M., and experienced S.-W. winds of force 6 and squally 
weather, but later on it became clear and fine. The Euphrates^ Champion^ and 
Africa were all coming up the river and experienced similar weather, except 
that as t''(. day progressed weather moderated, and the force of the S.-W. 
winds, wlii^-h still continued, fell to about 3 to 5. In no case, therefore, 
was the wind force above 8 over this area on the asth, and this only for a short 
time in the morning, and nothing beyond an ordinary gale of wind mas reoorted 
over the greater part of this sea area during the early part of the day, while 
towards the night weather was practically of ordinary monsoon character. 

The observations made at the coast stations rognd the head of the Bay 
point to similar conclusions. Pressure was rising rapidly, particularly* at 
Saugor Island and Balasore. Moderately strong S.-W. winds were blowing 
at such stations as False Point and Gopalpur on the one side, and light south- 
erly (from S.-E. to S.-W.) winds at the eastern stations in the Bay. At Saugor 
Island, however, strong winds continued to blow, and the velocity from 8 A.M. 
of the a4th to 8 a.m. of the asth averaged miles an hout, and during the greater 
part of this day strong winds continued to be reported, but the wind force was 
by no means so high as on the previous day, and only indicated an ordinary gak. 

From the observations taken at the inland stations given in section C of the 
for this day, it will be seen that the storm had again advanced, the direc- 
tion of its advance being N.-W. or rather more westerly than it had been on the 
previous day. Pressure had risen extremely rapidly at such stations as KUhna- 
ghnr, Jessore, Calcutta, Burdwan, &c., the rise being largest at Kishnaghur, where 
from io A.M. of the a4th to the same hour of the 25th, the rise equalled 0*302 
inch. Pressure on the other hand had fallen rapidly at Nya Doomka, where tte 
fall equalled 0*064 inch, and moderately at Bhagalpur where the fall was 0*02$ 
inch, and it was also low and below the normal of the day at such stations 
as Gya and Hazaribagh. The lowest pressure ie the Province was probably at 
Nya Doomka, where the reading, uneorroeM for elevation, was 28*959 inchesi 
whiph would roughly be equivalent to about 29*46 iniAes at sea level, baif the 
exact value cannot be aiven as the elevaiioB of Nya Ooomlm ba« not been aace^ 
taibed. Also wind, Vrnicb had been N..E. on the a4th. bao dkoged to Sk-SAW. 
on the 25th, and the wind velocity for the prevle«h24hoac»ayeIngnd^taki^aa 
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hour. Next to this the lowest pressure was reported fron f^neegunge, where It 
equoUed 39*534 inches and where wind was S.-W., velocity ti miles an hour. At 
Eftagalpur pressure was 39*559 inches, wind E., velocity 16 miles an hour. At 
Berhampore preuure was 39*596 inches, wind S., velocity 13 miles an hour. At 
Bankoora pressure was 39*591 inches, wind W.-S.>W., velocity ii miles an hour. 
At other stations pressure was much higher. The following give the wind 
directions at those stations which show the position of the storm on this day. 
At Dehree wind was E.-N.‘'E., velocity 9 miles; at Hazaribagh wind was N ‘W., 
velocity 15 miles; and at Ranchee wind was W.-N.<W., velocity 10 miles an 
hour. These observations are sufficient to fix the position of the storm, the 
centre of which does not appear to have been close to any meteorological obser- 
vatory. It was nearest to Nya Doomka in the Sonth^ Pergunnahs, and at 
10 A M. the centre was probably 3 o or 35 miles in a W.-N.-W. or N.-W. direc- 
tion from that station. 

The storm had, therefore, moved almost in a north-westerly direction since 
10 A.M. of the 34th, and the distance over which it had travelled appears to have 
been about 130 miles, that is, the velocity was about five and-a-half miles 
an hour, or considerably greater than on the previous day, when the velocity 
was three and-a*third miles. t 

It IS almost impossible to state oVer what area strong winds obtained on 
this day. So far as can be judged, though the depression at the centre had pro- 
bably not decreased, yet the winds were generally not so strong as they had 
been previously, and except just at the head of the Bay they scarcely amounted 
in force to a gale. It must, however, be remembered that the centre of the storm 
was now about 220 miles inland, that moderately strong winds were blowing over 
the whole of the area to the south of the centre, and that at the head of the Bay, 
about 250 miles from the centre, winds of force 8 were reported. 

The rainfall of this day was very heavy. The average fall in South.West 
Bengal was 1*74 inches, in East Bengal 1*96 inches, and in North Bengal and 
North Behar between 1 and 3 inches. Falls exceeding 3 inches were also 
numerous, as will be seen by the figures included in the following table 
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aStk Augttfi i9S8.-^lt Has already bee* shown thnt on the evaning of the 
35th August weadier ha<| become of ordinary monsoon character over the wb*le 
of the Bay of Bengali *nd it is therefore pot nocessaiy to discuss for this or 
futitfo c|ey* anysjaetecKoloi^cal observations exeept those over th* land. The 
fo^owing tsMe Bterefore ooatains one sectiosi only instead of thceie or {owl'^ that 
is, only the 10 observations made at the sthtJons i» Bengal. Xk in former 
oaseii the facts with reference to barometric pgrelsures and vtnd directi<M|t«iQ 
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charted on Plate XV, but on this day the chart only deals ^ith the land area of 
the Province of Bengal and the neighbouring districts :-** 
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4 *031 

39*760 

+ *015 

+‘061 

39*730 

+ •008 

+ '063 

39*709 

+•027 

+*035 

29*711 

+ *013 

-•007 

39*722 

+ *05< 

0 

29*661 

+ •062 

-*053 

29*652 

+ *061 

? 

29*594 

+ *o6(j 

-‘049 

a9*66'> 

+ *064 

-*(•63 

29*704 

+ *04^ 

► *029 

39*731 

+ *055 

+*006 

39*749 

+ *051 

♦ •072 

39*748 

+ *o3« 

+ *021 

29*767 

+ *023 

+ ’082 

39*755 

+ •022 

+ *060 

39*823 

- 003 

+ ’053 

39788 

+ *03: 

+ •089 

39*697 

+ •049 

? 

39*720 

+ *037 

■f *032 

39*677 

+ *05<j 

+ *0II 

39*690 

+ '02( 

+ *022 

29*749 

+ '04c 

t '066 

32954 

+ *oao 

+ *011 

39*635 

+ •017 

-•059 

39*701 

-*006 

+ *010 

39*675 

-•028 

+ •035 

39*698 

-*031 

+ •063 

39*569 

r*oio 

-*090 

39*056*' 

+ •097 

? 

39*706 

+ ’003 

+ '001 

39*703 

+*005 

+•063 

39*7«5 

+*007 

m 

39*703 

♦■*003 

+*o3« 

39*656 

^•OOJ 

0 

39*688 

+•017 

-*033 

39*683 

+*014 

+ H»5 


81- s 

79*6 

83*3 

85-5 

82- 5 
84*9 

8^*4 

83*4 

84*9 

83*3 

847 

84*9 

82*6 

83*6 

ll'l 

83- 5 

83*5 

83*1 

84*3 

8o*S 

58*5 

r . 

85*1 

8ri 

78*8 

757 

70.5 

g 7 

•o 

80*4 

00*6 

7r6 


Tbiipexa- 
TURE PtB- 
VI0U8 34 
HOURS. 


Wind. 


83*3 

82*3 

83*9 

87*9 

86*4 

87*3 

837 

83*0 

85*0 

86'6 

83*0 

83 » 
85*9 

83*3 

83*0 

Sv\ 

83*4 

83*1 

79*4 

82*8 

83*7 

837 

861 

81*9 

80*3 

8i*S 

79*3 

‘;8*i 

8o'4 

hx 

74;4 

79*0 


} 

79*0 

787 

78*9 

78*5 

74*9 

75*3 

78‘3 

79*4 

76-4 

76*3 

76*4 

76*6 

75*5 

75*3 

75*8 

76*3 

76-6 

756 

74*8 

54*1 

73*1 

74*9 

75*4 

75*6 

75*0 

74*3 

773 

77*0 

74*8 

70*3 

70*4 


I 

A 


iS.^. W. 

5.. W, 

5.. W. 
W.-S. 

w. 

s. 

S. 

5.5. -W. 

5.. W, 

s 

S.-W. 

S.w. 

5.. 5..E, 

s. 

s. 

IS.-S-E. 

s. 

s. 

,S..E. 

5.5. -E. 
S. 

. K* 

S.-E. 

B. 

E* 

|E.-N..E.| 

|E.-N.-E. 

IN.-N.-E. 

W..N. 

W, 

N.-N. 

W. 

E. 

N.-W. 

N..N.- 

v 

N.-W. 

N,.W. 

V-i 


iSS 

NU. 

0*36 


10 0*05 
Nil. 
NU. 
0*03 

0*93 

0*27 

0*33 

IX 

1 00 


54 16 
19 10 


o'8o 

0*34 

0*36 

0*31 

0*89 

3*36 

0*30 

0*40 

0*51 

0*30 

0*69 

0*97 

r6j 

1*01 

0*03 

0*08 

a*6i 

0*51 

1*43 

0*04 

Nu: 

tr$7 

0*88 

8*73 

0'R3 


Wbathir 
R ail \KKS. 


• Not reduced to sea level. 
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The principal facts which are shown by the meteorological data are as 
follows; In South and Central Bengal pressure was rising slowly, but steadily, 
the increase averaging about a twelfth of an inch ; while at such stations as 
Burdwan, Bankoora, Raneegunge, and Midnapore it exceeded this, and at Nya 
Doomka the > iroaicter had risen 0*097 Behar and Chutia Nagpur, on 

the other han \ pressure was either steady or falling very slowly, but the changes 
were all more or leas general in character, and there were no large local falls, 
thus showing that the storm was not advancing towards any station at which 
there was a meteorological observatory. The lowest pressures in the Province 
were at Bhagalpur, where pressure was 29*569 inches, and probably at Nya 
Doomka, where the pressure would have equalled about 29*55 inches or 29*56 
inches when reduced to sea level. Judged therefore by these barometric pres- 
sures, it would setm that the storm was nearly stationary, and perhaps commen- 
cing to fill up, and it certainly had not advanced far from its previous position 
on the 2Sth. What appears however probably to have been the case was that 
the storm had on this day passed into the hills of the Sonthal Pergunnahs district, 
and that its advance was consequently retarded. The wind directions and velo- 
cities over the Province still clearly showed the existence of the storm. Thus 
at Bhagalpur wind was E. with a velocity of 14 miles an hour, at Nya Doomka 
wind was S.-S.-W., velocity 14 miles an hour and at Hazaribagh wind was N.-W., 
velocity 24 miles an hour, the observer also reporting a gale of wind. At Gya 
wind was N.-W., velocity 8 miles an hour, and at Patna wind was N,-E., velocity 
7 miles an hour. These winds prove most clearly the existence of a cyclonic 
circulation in almost the same position as on the previous day. The storm centre 
still appeared to be in the Sonthal Pergunnahs district to the north-west or west- 
north-west of Nya Doomka, and to the south-west of Bhagalpur, and the advance 
of the storm was hence considerably retarded by the irregular line or series of lines 
of low hills which stretch fron the Hazaribagh district to Monghyr. The centre 
of this storm, however, on this day was far removed from any meteorological ob- 
servatory, and its precise position can only be roughly judged. It was most pro- 
bably about south or south-south-east of Monghyr, or about 20 or 30 miles to the 
north-west of its position on the 25th. The velocity of movement of the storm 
from the a5th to the 26th was therefore only about a mile an hour, instead of 5 
miles an hour, as on the previous day. It is also impossible to say whether the 
storm had altered in intensity on this day, for its centre was not sufficiently near 
to any observatory to enable more than a rough guess to be made of the height 
of the barometer at its centre. 

The rainfall on this day was heavy and general over the whole Province 
and averaged nearly two inches. At very numerous stations falls of three 
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inches and upwards were reported, particularly in South Behar, where on this 
day very heavy rain was falling as is shown in the following table 


Rainfall fok the twenty.four hours ending 6 p.m. 

a6th August tS88. 

I I H i*»r kAINFillU UCtlOINt 3 INCIII*. 


Meteorological Ditleion* 


Average 

rainfall. 


DUtrIct. 


Station. 


Amount. 


Orissa 

Ss W. Bbnoal 
East Bengal 


Inch. 
. 0*29 

• 0*31 

. 0*66 


Burdwan • 


. CutWB 


Inches. 

3 *o 6 


North Bengal 


North Behar • 


South Berab • 


Chutxa Nagpur 


07s 


Maldah . 


S N. Bhagalpur • 
Durbhunga • 


r Maldah 
C Sibgunj 
• Maddapore 
r Tajpore 
L Roshefa 


/ Shahabad 


Gya • • 



Patna 


Monghyr • 

S. Bhagalpur • 

' Sonthal Pergunnahs 




Arrah • 
Nowadah • 
Jehanabad • 
Arwal . • 

Pakri Barawan 
Behar . 

Barrh . 
Begooserai • 
Jamui . 
Sheikpura • 
Kolgong 
Rajmehal . 
Pachamba # 


5- 49 
3-20 
3*84 

3'2l 

5*20 

4*30 

6'23 

326 

yio 

550 

570 

5'40 

4-20 

6- 28 
4 ’JS 
4* 16 
7 * 3 * 
4*85 


i-Si 


Hazaribagh 


. ( Barhi • 

( Karagdeha 


5*75 

4*80 


9 fth August The meteorological data on which the discussion of the 

weather for this day depends are contained in the table below^ which gives the 
10 A. M. observations at the inland stations of Bengal, Behar and the neighbour- 










ing districts of the North-West Provinces, 
observations are charted on Plate XVI. 
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The barometric pressures and wind 


I 

A.M, 

10 

8 

10 

10 

10 

10^ 

10 * 

10 


Ptnition of Station. 


l-Oriaia 


Station. 


^S. W. Bengal , 


East Bengal 


) North Bengal. I 




Gopalpur . 
Pooree 
FaliePoiai . 
Cuttadc 
Balaeore 
I Midaipore . 

, :kugor Iglard 
' alcutto 

Burdwan • 
Banicoora • 
Raneegunge . 
Berhampore . 
Kiehnagl nr • 
Jessore 

Furreedpore . 
Dacca . 
Buriiial 
Myoieneingh . 
Chittagong • 
Comillah 

Bogra . 
Serajgunj . 
R am p o re 
Bauleah . 
Dinagepore . 


N.-W. Pro- 
vincea. 


Behar 


jchutia 


•arjeeiiag . 

Gorakhpur . 
Lucknow . 
AlUhahad . 

Benarea 

Sutna . • 

Pumeah « 
DttrbhuBga • 
Motiharae . 
Chupra • 
Bhagalpur . 
NyiuOoomka 
Patna . . 

Arrah • 
Buxar . 

Dehree # 

Gya « 

Uttarlbagh . 
Ranchae « 


ayth August t888. 


Basombtbr. 


3 


I 

-*8 

la 


39*718 

29*703 

29*709 

.*9*699 

39*673 

39*695 

29*694 

39*676 

39*658 

39*664 

39*633 

39*671 
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39*635 

39*669 
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29*560 

29*543 
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ii 
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84*9 
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84*3 
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s. 

I 
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4 

1 
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S..W. 
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5 
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5 

8 
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5 

6 
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3 

3 
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S.-E. 
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On this day the changes were very much more marked than they had been 
on the previous day. Pressure had again risen by almost a tenth of an inch at 
Nya Doomka and by a somewhat smaller amount at Bhagalpur, pointing to the 
fact that the storm area was retreating from those stations. In the western part 
of Behar, however, pressure was falling exceedingly rapidly, the fall at Patna 
equalling 0*216 inch, while at Motiharee, Durbhunga, Chupra, Arrah, Buxar, 
and Dehree, it varied from a fifth to a tenth of an inch. The lowest pressure 
recorded was 29*490 inches at Patna, and next to this were pressures of 29*53 
inches at Chupra and Arrah. Winds also showed a complete cyclonic circu- 
lation of considerable strength. Thus at Patna wind was N.-W., and velocity 5 
miles an hour ; at Arrah it was W., velocity also 5 miles an hour, and at Gy a 
N.-W., velocity 10 miles an hour. At Hazaribagh wind was W.-S.-W., velocity 
19 miles, and at Nya Doomka wind was S.-S.-W., velocity 1 1 miles. At Bha- 
galpur a southerly wind was reported, velocity 9 miles, at Purneah wind was 
S.-E., velocity 6 miles, at Durbhunga wind was E., velocity 15 miles and at 
Chupra it was N , velocity 8 miles. The circulation hence pointed to the exist- 
ence of the storm centre to the west or slightly to the S. of W. of Patna. This 
was also proved by the general distribution of pressure, judged by which the 
storm centre was probably about 20 miles to the west of Patna. 

From the low pressure recorded at Patna on this day, and from the fact 
also that the centre of the storm was not nearer than 20 miles from the station, 
it would appear that the depression at the centre was almost, if not quite, as great 
as it had been two days before, when it was almost passing over Kishnaghur, 
and it is therefore probable that the indications of the apparent filling up of the 
storm shown by the observations on the 26th were due to the fact that the storm 
centre was at a considerable distance from any meteorological observatory. On 
the 27th at 10 A.M, pressure at the centre of the storm was almost certainly as 
low as 29*4 inches or even as 29*35 inches. The storm had surmounted the 
Hazaribagh and Monghyr Hills, and had moved about 80 miles in a north-westerly 
direction since the 26th. As however it is impossible to say at what hour the 
storm had been able to break through the hills, it is useless to speculate on the 
rate at which the storm was moving during the period from 10 A.M. of 26th to 10 
A.M. of the 27th. 

The winds recorded in connection with the storm on this day were fairly 
strong, and gave somewhat stormy weather to a large part of the Province of 
Bengal, but as on the previous day (26th), in no case were the winds of anything 
like destructive fierceness. 

As the storm began to advance over Behar, it commenced to give heavy rain- 
fall, and at many stations from the 26th to the 27tll falls of 5 inches and upwards 
were recorded. The falls were heaviest in South Behar, where Jehanabad re- 
corded 9*05 inches, Gya 7*59 inches, and for which the falls averaged 2*68 incheSt 
The actual average falls in the various meteorological diviaiogs of the province, 
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and the falls at stations where they exceeded 3 inches, are shown in the follow* 
ing table:— 

Rainfall for the twenty*four hours ending 6 p.m. 
ajtk August t888. 




HEAVr KAINIALLB axcgiDiNO 3 INCHia, 

Meteorological Dlvwioii, 

Average 

rainfall. 

Dietrict. 

Station. 

Anoont. 

Orissa • 

Inch. 

0-17 




‘ 

Inches. 

••• 

S. W. Bbkoal . 

0*29 

Bankoora 


Sonamukhi . 

• 

3'3i 

A 

East Dbnoal . 

0*51 

Chittagong 


Kutubdia • 

• 

S'8S 

North Bbvc\l 

0*23 



. .. 


... 


/ 

Purneah • 


Balarampore 

• 

3-50 

North Bbhar.. 

'•91 

MozuiTerpore • 

•1 

Hajipore • 
Paru . • 

Mahua 

• • 

S 4 

s • 

3SI 

3*36 


\ 

Sarun • • 

[ 

Gopalgunge • 
Sewan • s 

Chupra 

• • 

• • 

• • 

6*00 

4‘9X 

3*47 



Shahabad 

■! 

Buxar • • 
Oehree • • 

Sasseram 

Arrah • 

• * 

• • 

e • 

• t 

6*37 

3‘9a 

S-3* 

SSO 

South Bbhar • 

3'68| 

Gya . . 

• ^ 

Arungabad • 
Gya . 
Nowadah • 
Jehanabad • 
Arwal • • 

Daudnag^ar • 
Sherghati # 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

416 

7'59 

5-00 

1 674 

5-07 

3S0 


, 

Patna • 

1 

Patna « • 

Dinapore • 
Bickram 

Hilsa . 

• 

• « 

s t 

• 4 

313 

4- 80 
6-as* 

5- 45 

Chvtia Naofur • 

074 

Manbhoom # 

• 

Raghunathpore 

• • 

3*31 

Ai^lahabad 

o*4a 

Jaunpur • 

‘5 

Mariahu 

Jaunpur 

• 

4*80 

3*06 

Bbvabib e 

1-45 1 

'Ghasipur 

BaUia 1 

•{ 

•1 

Zantaniah » 
Ghasipur • 

Raara • • 

Ballia . 

• . 

e • 

• » 

• h 

370 

3-67 

4>lo 

S‘43 

. 1 
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aSih August Ihe meteorological data on which the discussion o( 

the weather of this day depends are contained in the following table, and the 
principal facts as to pressure and wind direction are charted on Plate XVI 

28 sh August j888. 


Meteorological 

Diviiioa. 



Gopalpur • 
Pooree . • 

Falee Point . 


Balatore 
Midnapore . 
Saugor Is- 
Und . . 

Calcutta . 

fiurdwan 
Bankoora • 
Raneegunge • 
Herhampore . 
Kishnagnur . 
leeiore. . 

Furreedpore . 
Dacca . 
Burrisal 
MymenBingh . 
Chittagong . 
Comillah . 
Bogn . 
Serajgunj . 
Rampore Bau- 
leah . . 

Dinagepore . 
Jalpaigiiri . 
Darjeding . 
Gorakhpur • 
Lucknow 
Allahabad , 

Benares 
Sutna . 
Purneah 
Durbhunga . 
Mo&ree , 
Chupra 
Bhagalpur < 
PhtM . . 

Arrah • 
Buxar . 
Dehree . 

Oya . 



The principal facts shown in these observations are, fifiit, that there had been 
a very rapid rise of pressure af some of the stations in Behar, and the rise at Pktna, 
near Which the storm centre bad been on the previous ^ay, equalled 0*134 inch. 
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On the other hand, pressure had fallen generally at the foot of the hills in the 
north of Behar and Bengal, and at Gorakhpur in the North-Western Prov- 
inces. 

The lowest pressure recorded on this day at 8 A.M. over the whole of India 
excluding the extreme north-west of the Punjab, was 29*563 inches at Gorakh- 
pur, wherf th:!re had been a fall of 0*058 inch sinee the previous day. At this 
hour also it Gofakhpur wind was E.-N.-E., and velocity 5 miles an hour. At 
10 A.M. pressure at Gorakhpur was 2g‘584inches, with a fall of 0*032 inch only 
since the same, hour on the previous day, showing that pressure was probably 
rising between 8 and 10 a.m. Wind had also gone round from E--N.-E. at 8 A.M. 
to W., while velocity remained at 4 miles at to A.I1I. It appears, therefore, •pro- 
bable, that the centre of the storm, which was rapidly decreasing in intensity, was 
passing close to Gorakhpur between 8 and lu A.M. of the aSth August, and was 
at 10 A.M. a little to the north of that station. It would hence seem to have moved 
in a N.-W. direction over a distance of about 150 miles since the previous day, 
or at the rate of about 6 miles an hour. The slight fall which took place at 
Gorakhpur, and the fact that the pressure did not fall below 29*55 inches, shows 
how rapidly the storm had been filling up during the a7th. On the morning 
of the aSth ‘t was so feeble as to be scarcely classed as a storm at all, or even as 
a barometric depression. To the south and east of the disiniegrating storm, 
fairly strong winds had continued to blow during the 27th. Thus Motiharee had 
registered a wind velocity of 19 miles an hour since the a7th, Buxar t8 miles, 
and Dehree 13 miles on. Over the remainder of the Province of Bengal 
moderate winds only were blowing at this time, and weather had become of 
ordinary monsoon character. 

The rainfall accompanying the storm on this day was much lighter than on 
previous days, and the area of heaviest rainfall had been transferred from Behar 
to the Benares District of the North-Western Provinces. The average rainfalls 
over the Province of Bengal and in the Allahabad and Benares distncts of the 
North-Western Provinces are given in the following table 
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agth August iSSS.^lt has already been shown in tl|f meteorology of the 
nSth that the storm had almost ceased to exist on that day. The observations 
taken on the morning of the 29th August failed to show any trace of the exist- 
ence of the storm as such, though perhaps there was still a residual cyclonic circu- 
lation of winds over part of the North-Western Provinces. For all practical 
purposes, how'ever, the storm ceased to exist on the evening of the aSth, and it 
iS| therefore, unnecessary to discuss the meteorology of the apth August in detail 

Track of thb Storm. 

The following is a short description of the track of the^torm, which is 
given on Plate XVII. The storm was first formed on August 21st, when the 
centre, so far as can be ascertained, was perhaps 30 or 40 miles from the land 
and south-east of Saugor Island. On the 22nd the storm [centre was just in- 
land and over the Sunderbuns, perhaps ao or 25 miles to the east or east-north- 
east of Saugor Island. It had therefore moved about 30 or 40 miles in an almost 
northerly direction during the day, or at the rate of rather less than two miles 
an hour. On the morning of the 23rd the storm centre was about 20 or 25 
miles to the south-east of Calcutta, and it had therefore again moved about 40 
to 50 miles in a northerly direction, but slightly inclined towards the west, and 
the average velocity of the movement of the storm for the previous day was 
therefore about 2 miles an hour. The storm centre passed close to the east of 
Calcutta on the evening of the 23rd, and on the morning of the 24th it was 
close to Kishnaghur, and had moved in a north-north-westerly direction about 
75 miles, or at the rate of a little more than 3 miles an hour. The direction 
of the movement then became a little more westerly, and from the 24th to the 
25th it travelled 80 miles in a north-westerly direction, and the centre on the 
morning of the 25th was to the east or north-east of Nya Doomka. It then 
apparently became entangled in the low hills in this part of the country, and 
during the next 24 hours made very little progress, probably advancing not more 
than perhaps 30 miles. On the 27th, however, the storm surmounted the hills, 
which run from the Hazaribagh district to Monghyr, and advanced about 120 
miles in the 24 hours in a north-westerly direction to near Patna. Lastly on 
the aSth the centre was near Gorakhpur in the North-Western Provinces, and had 
travelled during its previous 24 hours about 180 miles in a west-north-westerly 
direction, but during this last day’s advance the storm filled up very rapidly, and 
on the 28th practically ceased to exist as a definite storm« 

Discussion of the wind direction and force over the area where 
THE storm was BEING FORMED AND FOR THE FIRST TWO 
OR THREE DAYS OF ITS EXISTENCE. 

The following two tables contain the observations of wind direction and 
force obtained from the traces of the two Beckley’s anemographs, which are in 
use at.the Saugor Island Observatory and at the Calcutta (Alipore) Observatory. 
In the case of the Saugor Island anemograms, the results are given for^the 
period August 20th to the 24th inclusive, and of the Calcutta anemograms from 
the atst to the 25th. These observations are supplementary to those which 
have been already given in the daily tabular statements of the general meteorolo- 
. gical observations, and all these data can ht discussed togethen 
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It hat already been thovn that the storm had no definite existence on the 
aoth August, though somewhat squally weather obtained in the centre of the 
Bay, but that on the*3ist there were distinct indications of the existence of a 
storm centre a short distance to the south-east of Saugor Island. It is interest* 
ing therefore to note closely the winds from the 20th to the a 1st at Saugor Is* 
land and at C'ilctkUa. In the early morning of the aoth August at Saugor Island 
wind usually varied from S.-S.-W. to S.*W., but velocity was small, ranging from 
8 to 3 miles s&i hour, the velocity steadily decreasing. A light north*ea8teriy wind 
then sprang up, which lasted for three hours from 8 to 1 1. FVom noon to 7 P.M, 
wind was S.*S.*E. and steadily increased in force «p to about 15 miles an hour, 
when it shifted round to S., and velocity became about g miles an hour, and re* 
mained practically unchanged till midnight. It is clear then that very light and 
variable winds prevailed on the aoth over the area where the storm was perhaps 
already commencing to develop. On the a 1st at 8 A. M. there were distinct in- 
dications of the storm forming a little to the south-east oi Saugor Island, and yet 
from midnight of the aoth to i A.M. of the a ist wind at Saugor Island was S.*S.-W., 
velocity g miles an hour, and from 1 to a A. M W.-S.-W., velocity 10 miles an 
hour, and ftom a to 4 A. M. wind was W., velocity 10 miles an hour. During the 
same interval on the aibt wind at Calcutta was S.-S.-W., and of velocity i to 4 
miles an hour. These winds clearly formed no part of a cyclonic circulation. 
From 4 to 6 A. M. at Saugor Island wind became W.*N.-W., N.*W., and N.-N.-W., 
the velocity being from 7 to 1 1 miles an hour. At Calcutta at 4 A. M. wind was 
N.-N.-W., at 5 A.M. N. by W., and at 6 A. M. N.-N.-E., with a velocity of 5 miles 
an hour. From 4 A. M. of the aist winds then commenced to form part of a 
cyclonic circulation, and of an Indraught towards the centre of the commencing 
storm. From 7 A. M. to 8 A. M. wind at Saugor Island was N.-N.-W., velocity 8 
miles, and at Calcutta N.-N.-W, velocity 3 miles, showing again feeble indraught 
and yet at that hour the centre had certainly a definite existence not far away from 
Saugpr Island. It is clear, therefore, that up to 4 A.M. of the aist there was no well 
defined centre of circularion of winds, and that the first real indications of the com- 
mencing storm date from the period 4 to 8 A. M. of the aist August. During the 
aist from 9 A.M. and up to mid-day of the aand, wind at Saugor Island kept piao* 
tically between W.-N.-W. and l 4 .-W.,the wind however not remaining perfectly 
steady, but at times going round to W. and once to S.-W., and for a abort period 
to N.-N.-W. For a considerable portion of this time it was steadily increasing 
in strength. Hms from 9 to 10 A. M. on the aist, velocity was 7 miles, frten ti 
to ta it increased to 18 miles, from 3 to 3 P M. it was 35 miles an hoiV) M|i 
from 3 to 4 P.M. 30 miles ; but velocity then steadily decreased until it had fallen 
to 9 between mid-day and 1 P. M. of tiie aand. At Cakutta wind remain- 
ed at N.-N.-W. till to A. M. of the aist, and then went thn>u|^ N. and N..N, 4 S. 
to E.-N.-E., and remained almost steady at this direction until l P.M. of the aand. 
Here also wind steaitily increased in velocity during this time and at aosn on rise 
aand a velocity oi 16 miles an hour was regietered. 

As painted out {Mrevioosly there appears te be no doubt thMon tbd ■snr niim 
of the aand the centre of the storm had advanced over the laH ami that in cen- 
tre was a short distance to the east of Seiqpir Island at 8 A. M., hut theRii|^>t|ilB 
was the case, during the afternoon of the aand winds at Saugec Island Inewne 
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veiy variable in direction and force. Thus between t and a P. wind 
was W., velocity 8 milesi from 3 to 4 P. M. it was S.-E., velocity 1 a miles, from 8 
to 9 P. M. it was S., velocity la miles, from 9 to 10 P. M. it was E,, velocity 
miles, and from 10 to ii p. M. it was Nt., velocity la miles. It then went round 
through N.-N.-W, and W. to W.-S.-W. at 3 A. M. on the 23rd, when the velocity 
increased up to 17 miles. During this time there appears to be no reasonable 
doubt that the storm centre was gradually advancing northwards, as is proved 
by the general wind circulation at some distance from the centre and the 
changes of pressure. At Calcutta during this period and up to 3 A. M. of the 
23rd wind was steadily from an easterly direction, and the velocity remained 
practically unchanged at from about 10 to 13 miles an hour. From 3 A. M. of 
the 23rd wind at Sailgor Island became W.-S.-W., and velocity increased 
slightly to about 17 miles, and with very slight exceptions wind remained 
steady at W.-S.-W., S.-W., and S.-S.-W. for the whole of the 23rd and 24th 
August. Velocity also remained almost unaltered from 3 A. M. of the 23rd to 
nearly mid— day, and from 11 A. M. to noon was only 19 miles in amount. After 
this however a change took place in the wind strength which will be referred to 
later on. At Calcutta at 3 A. M. of the a3rd wind became more northerly than 
it had been, and remained more or less steadily at N.-E. till 7 p.m. Wind 
velocity also was about 10 miles an hour in the early morning, and fell to 4 
miles an hour at between 5 and 6 P.M. At 7 P.M. wind went round from N.-N.-E. 
to N.-N.-W., and there is no doubt that at about this time the storm centre was 
passing only a few miles, probably not more than 4 or 5 miles, to the east of 
Calcutta. 

It will be seen that the above velocities represent extremely light winds ; 
but cloud observations, however, were made during the 22nd and a3rd at 
Calcutta, which proved that, though the lower air currents were very feeble as 
the above records show, and light airs and calms prevailed close to the ground, 
the clouds (which were comparatively low) were moving with extreme velocity. 
The change also in the direction of the cloud movements which was also noted> 
distinctly showed that from the 22nd to the evening t)f the 23rd, the storm 
centre was advancing in a northerly direction towards Calcutta, and that the 
centre was approaching that station a little to* the eastward of it. The move- 
ment of the clouds, it was observed, was of a rapidity that has been rarely 
equalled in the experience of the writer, extending over many years ; and yet, 
as has been stated, the surface air was almost calm during the whole of the 
period. 

While these light airs prevailed at Calcutta and feeble winds at Saugor 
Island at 10 A.M., at the same hour a hurricane W.-S.-W. winds of force 12) 
was blowing on the Mutla light-ship, which is only 58 miles S.-E. of Saugor 
Island. The position of the Mutla light-ship was probably at this time about 90 
miles to the south of the storm centre as judged by the wind circulation. Eater 
on in the day conditions of wind velocity changed rapidly at Saugor Island. As 
previously stated, the velocity at that station was 19 miles an hour in the mom* 
ing, A&d continued unchanged till ta o’clock. From mid-day to 1 o^clock 
however the velocity increased to 35 miles, from 2 to 3 p,M. to 40 miles, and 
from 3 to 4 P.M* to 50 miles, or to a severe gale of wind ; while wind force 
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continued to increase until the very high velocity of 6o miles^ as recorded in the 
Beckley’s anemograph, was reached. This continued for many hours, and it was 
only at 6 p.m. of the 24th that the severity of the wind began to abate. The 
position of the storm centre at about mid>day was probably about 15 miles to 
the south-east ojy^alcutta, or 75 or 80 miles north-east of Saugor Island ; and 
yet it was (Miiv at the latter distance from the storm centre (as judged by the 
wind circulation), that wind velocities were increasing :n force to a gale. It 
is, therefore (u ly proved that on the 23rd no strong winds prevailed nearer to 
the storm centre than about 80 to 90 miles, and that these strong winds also 
only existed directly to the south of the storm. It is also shown that there was 
a fairly sharp line of demarcation between the inner area of light winds and 
the outer area of extremely strong winds to the south. The storm has been 
proved in the previous discussion to have only been moving at this time in a 
northerly direction at the rate of not much more than 3 miles an hour, so that from 
12 (mid-day) to 3 P M., it could have only advanced about 9 miles, and yet the 
observations at .Saugor Island prove that at 71 miles from the storm centre wind 
velocity was 19 miles an hour, I'.e., a light to moderate wind only was blowing, 
while at 80 n.iles from the centre, the velocity was 50 miles and upwards, or a 
severe gale ol wind was "xperienced. 

The suddenness of this change in wind velocities in the area to the south of 
the storm is also shown clearly in some of the observations taken or board the 
ships which were on this day proceeding to sea from Saugor Island. 'Hius Captain 
Spence of the Ooriya, who is a very experienced observer, writes in his descrip- 
tion of the weather of August 23rd : “ Saugor Island, Thursday morning— Wind 
light N.-W.,but dense clouds hanging all round, and very heavy rain. Thinking 
that by going to the southward I should get out of the dirty weather, and 
as there was, and had been, but very light wind, I got under weigh and went 
down the Western Channel. The weather cleared up a little about 7 a.M. and 
the wind freshened up from the N.-W., and it remained so until ii A.M., nhen 
the wind flew to west and blew with terrifle force, and very heavy rain By 
this time we were about 25 miles S -S.-W. of Saugor Islandi” The same fact 
is also proved by the observations of Mr. Ransom (Branch Pilot) who was on 
board the Loodiana, which started on the morning of the a3rd from Saugor 
Island, steaming slowly southwards towards Madras. Mr. Ransom writes: 
“August 23rd, 7-40 A. M.— Weighed to proceed to sea. Light N.-W. breese. 
9 A.M.— Passed Long Sand Light. Moderate N.-W. breeze 9-43 A.M.— Upper 
Gasper Light. Heavy breakers on Long Sand and increasing sea. Wind as 
before. io-25 A.M.— Lower Gasper Light. Very wild appearance to westward. 
Sea becoming breakers, it A.M.— By this time wind had hauled to west an 4 
west-south-west, each squall increasing in violence and the sea overwhelming 
the vessel. Noon— Bell Buoy. W.-S.-W. 1 mile. Squalls most violent whh a 
terrific sea. Overhead it seemed as if the sun was shining, but after each squall 
the next appeared more violent.” 

From these extracts of observations by competent and experienced «b«er- 
vers, there can be no doubt of the fact that the tranrition ftiom cosqpatktively 
light winds with veiry moderate, if not fine, weather, to vrinds of dmoKi hmti- 
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cnt« viohfooe with terrific eea was almost sudden, the change taking place 
withn mfew miles. 

The same oontrast of conditions can also be proved to have existed on the 
following dnjt the 84th. It has already been shown that the storm centre passed 
to the east (rf Calcutta at about 7 o’clock in the evening of tj^e 33td, and that 
it was ciose to Kishnaghur, which u 57 miles north of Calcutta, at 10 A.M. of 
the 34th. Wind velocity at Calcutta from midnight of the 33rd to t A.11. of the 
34fh was two miles an hour ; from i to a A,M. of the 34th wind was W., velocity 
to miles an hour; and from a to 3 A.M. also W., velocity 11 miles, both of which 
may be considered moderate winds. Wind continued in the same direction from 
3 to 4 A.M. but strengthened to 18 miles, and from 4 to 5 A.M. it had become 
W.-S.-W., velocity 35 miles, and the velocity subsequently increased to 34 miles 
an hour between 7 and 8 A.M., the direction remaining the same. These last* 
named velocities are large for Calcutta, and at that time a severe gale was 
blowing. As the storm was moving slowly northward at about the rate of 
three miles an hour, it is easy to calculate the position of the strong winds 
with reference to the centre, and it is clear that on this day the position of the 
strong winds was about 35 to 40 miles to the south of the centre instead of 
80 to 90 miles as on the previous day, and that thus in its passage northward 
over the land, the area of strong winds to the south of the storm was closing 
up rapidly towards the centre. 

That in many of the storms of the rains the main force of the wind is to a 
great extent confined to the south and south-east of the centre has been already 
proved, and thus Mr. Eliot in his book ” Hand-book of cyclonic storms in the 
Bay of Bengal” (pages 310, 311) states— *” In storms near the head of the Bay 
or which advance to the head of the Bay, the strongest winds appear to be 
experienced in the south-east quadrant or to the south and south-east of the 
storm centre, and these winds extend to very considerable distances from the 
centre and finally merge into the intensified south-west winds which prevail in 
the south of the Bay. In the case of cyclonic storms approaching the Coro- 
mandel coast, the strongest winds are usually experienced to the north and east 
of the storm centre, and usually extend to much greater distances to the north 
than to the south.” 

It is therefore not intended to put forward the case of this storm as being 
exceptional in the fact that the strong winds were confined to the southern 
quadrant, for the great majority of the cyclonic storms of the rains present this 
feature more or less strongly. It is, however, believed that in this case this 
feature was developed to an exceptional extent. It is also believed that the 
storm was remarkable in that there was an unusually sharp line of demarcation 
between the comparatively light winds which surrounded the centre on all sides, 
and which on the 33rd extended over a diameter of 160 to t8o miles, and the 
area of almost hurricane winds to the south of it. 

A little reflection will show what peculiar and interesting {nntures these re- 
present. The general conditions of cyclonic storms are no 4 i well understood, 
and it is proved beyond any reasonable doubt, that A storm the winds 

blow in a spiral manner towards the centre, the winds being drann towards a 



Say 0/ Sengal^yeUni 

centre of low presBiire which nets as a kind of axjs round which the winds circu* 
late. The whole of the evidence avaiiablci shows that the energy which causes 
the winds to blow round and towards the centre exists in the aqueous vapour con- 
tained in the air, and this energy is liberated by its condensation into the 
torrential rainfall occurring within the storm aresi and that therefore the winds 
are not caused by the action of any unusual force or cause acting ouiside the 
storm itself. It will, therefore, clearly follow that the further away from the 
inner area of the storm a particle of air is situated^he more feeble will be 
the force acting upon it and drawing it towards the centre of the storm, and 
the nearer to the centre roughly speaking the greater will be the force acting 
upon the particle. It has previously been said that the particles of air move 
towards the centre of the storm in a more or less spiral manner. Therefore 
even assuming that the spiral tendency is very strongly developed, a particle 
of air starting from the southern quadrant of a storm would certainly have to 
pass through the eastern and part of the northern quadrant before it could reach 
the centre. And if the spiral tendency be smaller in amount than that above 
suggested, and this is probably the case, particularly near the storm centre 
where winds are neaily circular, it is probable that a particle of air starting 
from the south of the storm at some distance from the centre would make 
a complete revolution round the centre or axis of the storm before being 
involved in the ascending current which undoubtedly exists within the 
inner area. It can also be understood bow, when the winds from the outer 
and very large circumference of a storm area, acted on by forces which exist 
within the stonn area itself, and which may be supposed to be greatest near 
the storm centre, pour in spirally and continually towards smaller circles near 
the centre of the storm, that the wind force inust increase very materially, 
and that the winds will increase in intensity from the outer circumference of 
the storm towards the centre, the winds reaching their maximum force imme- 
diately outside the central calm area. That this is the case has been proved 
in abundant instances in the history of the cyclones of the transition periods, 
f>., when the storms form during a comparatively still condition of the atmosphere 
and when barometric pressures round the Bay are almost uniform. But in the 
case of the cyclonic storms of the rains, the history of which has been worked 
out in numerous cases by Mr. Eliot, Meteorological Reporter to the Government 
of India, there is usually no calm centre observed at all in the passage of the 
storm over the land. In very many cases also, though not in all, it is found that 
the winds are more or less feeble near the centre and for some considerable 
distance away from it. That is, over the area which in ordinary cyclones is 
the position of the fiercest winds, in the storms of the rains winds are some* 
times of feeble character, while the strong winds are many miles away to the 
south or south-east of the centre, where in the intense cyclones of the transition 
periods winds are lighter than towards the centre. 

Is it to be admitted that there is in the cyclonic storms of the rains a 
reversal of the ordinary law of cyclonic action, or, that winds may be veiy strong 
in the outer area and feeble in the inner area, and that the very i^irong or burri* 
cane winds to the sooth of the storm, as they gradually approadi in a fpif^el 
direcUpn towards the centre, lose their volocity so rapidly that tbete ijn no trace 
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of their existence to be found nearer than perhaps 6oor6o miles from the centre, 
and that no strong winds are to be found to the east, north and west of the centre 
of such a storm ? This can scarcely be admitted, for the cyclonic storms of the 
rains and the cyclones of the transition periods are formed by similar causes and 
only differ in details of severity, size, &c. 

Though in this section of the paper it is not intended to deal generally with 
the pressure recorded in^this storm, yet as the distribution of the barometric 
pressure and the wind force in a storm are intimately connected, a few words 
may be said with reference to the general distribution of pressure in cyclones 
and cyclonic storms. In the case of all large cyclones, that is, in the cyclones 
of the transition periods, pressure falls steadily from the outer circumference 
towards the centre, the lowest pressure being recorded in or near the calm 
centre, and frequently the fall from the outer to the inner area is very large, 
amounting to perhaps two inches. The distribution of pressure, however, which 
is observed in the storms of the rains is very different, and the barometric 
depression which attends such storms is generally small in amount, amounting to 
only a few tenths of an inch, though the low pressure area is frequently of wide 
extent. And in some of the storms of the rainy season the lowest pressure 
apparently does not coincide with the centre of the wind circulation, but is 
at some 'little distance to the south of the centre of the wind circulation. There 
are, therefore, three or four important points in which the cyclonic storms of the 
rains differ w idely from the cyclones of the transition periods. They are 

First. --In the cyclonic storms of the rains the main strength of the wind 
is confined to the southern and south-eastern quadrant and in 
some cases (%^ in the present) winds are feeble in force for 
considerable distances round the centre of the storm. 

Second . — The absence of the central calm area in cyclonic storms of the 
rains which exists in the larger cyclonic storms of the transition 
periods in the Bay of Bengal, which, for convenience, are called 
below, true cyclones. 

Third . — That with almost equal wind force, the differences of pressure from 
the outer area to the centre of the storm in the case of the 
cyclonic storms of the rains are very much smaller than in the 
case of the true cyclones. 

Fourth . — ^The lowest pressure in the cyclones of the transition periods 
practically coincides with the centre of the storm and of the 
wind circulation, while in many storms of the rains the lowest 
pressure is many miles south of the centre of the wind circula- 
tion. It will be shown later on that, in the storm now being 
discussed, the lowest pressure was at one time, at least, 50 miles 
south of the centre of circulation of winds. 

Taking up first the fact observed that there were light wiode near the cen- 
tre of the storm, while the heavy winds were many miles to the south of the cen- 
tre, one theory which might be advanced to account for these strong winds would 
be to suppose they were simply winds of indraught towards the storm centre, 
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and therefore not part of the cyclonic circulation proper. This theory neces- 
sitates an exceedingly strong inrush towards the centre, exerted only perhaps 50 
or 100 miles south of the centre. It would certainly be expected that the 
indraught would be greater at places near the centre than at those consi- 
derably distant from- it, but this is not found to be the case. Again, if there 
be this enormpiv indraught towards the storm centre, why is it that the indraught 
is entirely confined to one quadrant of the storm, and why do not almost equally 
strong winds of indraught prevail to the east, west aigji north of the storm ? Aa 
a matter of fact, they do not exist, and thus it would appear that the theory that 
these strong south-westerly winds are merely winds'of indraught cannot be sub- 
stantiated, and therefore it is probable, if not certain, that they form a part of the 
true circulation of the cyclonic storms. 

The next problem which at once suggests itself if this view be accepted, is 
in what manner does the momentum of these winds expend itself, or where do 
these very powerful winds disappear in their spiral progress towards the storm 
centre ? 

One other point may, however, be t;iken up before this questioh is 
discussed. The work which has been done during the past few years on the 
subject of c) Mones aud cyclonic storms has apparently proved that some storms 
are confined practically entirely to the lower layers of the atmosphere, and afe 
thus entirely broken up and disintegrated when in their course they come 
in contact with even low ranges of kills. Other storms apparently extend to 
great heights in the atmosphere, and such storms pass over low ranges of hills 
in their paths almost unchanged in intensity, and the direction of their movement 
is quite unaffected by such obstacles. The storms which belong to the first class 
are usually the violent cyclones of the transition periods, while the storms of the 
second class are those usually of the rainy seasIR, which frequently travel over 
paths 1,000 and 1,500 miles in length over a land surface, surmounting all obsta« 
cles in their way, and indeed travelling quite unbroken from one side of India 
to another. The storm under review was undoubtedly one of the second 
class, where the cyclonic circulation extended high up into the atmosphere, for 
in its inland passage it encountered the hills stretching from the Hasaribagh to 
the Monghyr districts, which are generally of moderate elevation, ranging perhaps 
up to 2,000 feet, and though i( was delayed in its progress by their action, it was 
able to surmount the hills with ease, and afterwards appeared near Patna quite 
unbroken, and with a barometric depression almost equal to that which it had 
shown in its most intense stage. The direction of the movement of the storm 
was also practically quite unaffected by the action of these hills, both of which 
facts prove the storm to have been one which extended well into the upper 
layers of the atmosphere. 

Further, it must be remembered that briefly and popularly stated, so far as 
is at present known, the commencement of a cyclonic storm usually occurs at a 
pgsition where light variable winds are blowing, where pressure is relatively low^ 
and where for some cause or other, there is a steady ascensional air current. 
Moist winds are then drawn in towards the centre, following a spiral course^ the 
direction of the revolution or circulation Obeying well known Iaw8« From the pre- 
cipitation of raiu in enormous quantities due to the ascension of the moult wind 
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dmwn in towards the centre, sufficient energy is liberated to generate a powerful 
circulation of winds, and to account for all the phenomena of cyclones. 

If it be supposed, in the first instance, that the ascending column of air forms 
in a comparatively still atmosphere, as is the case during the transition periods, or 
from the middle of April to the end of May, and during October, it could natur- 
ally be imagined that the ascending air column will be almost perpendicular. 
Round this perpendicular axis winds will blow in, as explained before, on all 
sides, rainfall will commence in the ascending air column and will increase in 
heaviness as the volume of moist winds drawn in becomes larger, and a cyclone 
will be gradually formed in which the greatest force of the winds will be in im« 
mediate proximity to the central calm, while the less violent winds will be at 
greater distances from the centre. It may also be assumed with probable truth 
that the plane of revolution of the winds will be nearly at right angles to the cen- 
tral calm. In such a storm also it is clear that as the ascending air column is 
nearly perpendicular, the lowest pressure in the storm will be nearly coincident 
with the centre of the storm, or nearly if not quite in the central calm. As 
stated previously, this last is in fact a feature which is generally observed to 
occur in the fierce cyclones of the transition periods, and in these also the wind 
velocity is approximately equal in all quadrants of the storm, at all events in the 
area in close proximity to the centre. These storms are also those which are 
mainly confined to the lower levels of the atmosphere. 

The case is however different in one of the cyclonic storms of the rains, 
which have been proved to extend up to very high levels, as they pass over hills of 
2,000 and 3,000 feet high with little or no change of intensity. In the rains these 
storms are formed in the advancing monsoon current, which roughly moves from 
south to north. The fact of there being a monsoon current blowing from the 
equator towards Northern IndllP necessitates the existence of an anti-monsoon 
Current, above the monsoon current, blowing from roughly the opposite 
direction, that is, in the south-west monsoon, the anti-monsoon current will 
undoubtedly have a southerly component. The upper layers of the under or 
south-west monsoon current will, therefore, be exposed to the action or friction 
of the lower layers of the anti-monsoon current, which will be moving in an 
opposite direction, or, in other words, the upper layers of the south-west monsoon 
current will almost certainly be retarded to some extent, and will be moving at 
a slower rate than those nearer the surface of the earth. 

Take the case of the axis or ascending air column of a cyclonic storm of 
the rainy season. It may in the first instance be formed nearly perpendicular 
to the surface of the earth; but it may or may not reach fully to the earth’s sur- 
face on the one side, and to the upper layer of the monsoon current on the other. 
This axis is formed in a current of which the lower layers are probably moving 
towards the north more rapidly than the upper layers. Hence after its formation 
there will always be a tendency for the upper |>art of the axis to be left behind 
the lower part of the axis, or for the axis to be inclined towards the south, and 
for the lower end of the axis to be shifted to the north, and perhaps even bent 
from the earth’s surface or away from its original position. Also if the storm 
is in existence for some days in a feeble form, this tendency may become more 
and mord pronounced, knd the axis may after some time be considerably bent 
from the vertical and be also curved, the upper end pointing towards the south. 
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The ryclonic circulation of winds accompanying the central ascending air 
column of the storm, will probably continue to rotate, roughly spealcltig, at right 
angles to this axis. The result which would follow from this is clear* There 
will be a position on the side of the inclination of the axis where the wind cir* 
culation will r^^at^ '<ie surface of the ground, but every other part of the ciroum* 
tcrcnce of thw storm will be raised to a considerable height above the ground. 
If the axis b« bent to the south or south-east, then the only part of the actual 
cyclonic wind circulation which will reach the surface will be the westerly, west- 
south-westerly and south-westerly winds. All other quadrants of the strong 
winds forming part of the wind circulation will he so far above the level of tte 
ground as to be quite imperceptible to all meteorological wind recording ins- 
truments. From this it also follows that the actual central calm, if such exists, 
in the storms of the rains would not be felt on the surface of the earth. For with 
only the southern edge of the plane of rotating winds touching the surface, 
while the axis of the storm is pointing southwards, the lower end of the axis, 
f.e., the central calm would probably not reach to the surface of the ground at alii 
and thus cocld not be observed even though it existed. 

Uaderci ith the i*lane of the rapidly moving circulation of winds, which 
would form the base of the actual storm area, and which near the centre, and at 
some distance from it, would be considerably above the surface of the ground, 
there would also probably be a subsidiary feeble circulation of winds similar in 
direction to the strong circulation obtaining above, which feeble circulation how- 
ever would be more of the nature of an eddy or eddies than of a true cyclonic 
circulation. 

Under the conditions noted above, therefore, the only position in which 
strong winds would be experienced in the stornFwould be in the southern quad- 
rant : and if the axis of the storm did not quite reach to the ground^ as would 
appear to be quite possible considering the nature of the formation of the storm, 
the strong W.-S.-W. and S.-W. winds would only be felt at some considerable 
distance from the storm centre (as judged by the subsidiary circulation or eddy) 
but might from this point extend southwards for a long disUnce from the storm 
centre itself, while for a considerable distance round it, there would be an area 
of light winds in which a feeble partial and imperfectly developed cyclonic curcu- 
lation of winds would be expected. Further, if the central axis of the storm or 
the position of ascensional currents be bent towards the south, and therefore 
away from the centre of the wind circulation, as it appears near the surface of the 
earth it is almost certmn that the lowest barometric pressure would not coincide 
with the centre of the wind circulation, and that U the storm were moving in a 
northerly course, the lowest barometric pressure would be recorded some consi. 
dS time aftir the centre of the storm, as judged by the wind circulation, 
had ITT-”-* northwards, while also the area of barometric depression instead of 
exhildtiM a sharply defined and rather deep low pressure centre would show only 
a more or less diffused central depression of alb great inteneity- 

Thus it will be seen that, granting only the probeble assumptioB that like 
central axis of a cyclonic storm may not always be perpendicular, hut sometimee 
be I H-"-**! nod in the case under discussioB, towards Ite aMth, it iepoisihle 0 

rs 
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account for the great differences between the cyclones of the transition periods 
and tile storms of the rains as laid down under the four heads on page 124. It 
will also be seen that an extension of the argument and the acceptance of the 
possibility of the axis being inclined in other directions than towards the south 
would account for the main force of the winds being found in any quadrant of 
the storm whatever, as in the N.-E. quadrant, as is found to be the case by Mr. Eliot 
in storms approaching the Coromandel coast. The force being in the northern 
half of the storm could of course be accounted for by an inclination of the storm’s 
axis towards the north the force being in the N.-E. quadrant could be accounted 
for by the inclination of the axis towards the N.-E. and so on. The discussion 
of the whole question would however occupy more space than can be given to it 
here. 

These conclusions, which are deduced from our knowledge of the general 
conditions of cyclonic storm formation, and of the general meteorological condi- 
tions during the south-west monsoon, agree with the actual facts which have 
already been described as happening in the cyclonic storm under discussion^ 
There was the irregular cyclonic circulation of light winds under the central parts 
of the storm accompanied by a most violent circulation in the clouds above 
these light winds , this irregular circulation appeared also to shift its position 
like an eddy, as for instance on the 22nd, when near Saugor Island ; and second, 
the sudden change from these light winds to winds of hurricane force from 
W.-S.-W. and S.-W., which violent winds, however, did not extend to any con- 
siderable distance cither to east or west of the south of the storm, but which - 
extended to a long distance in the southerly direction. Here is also the entire 
absence of a calm centre, and finally there is the fact that the lowest barometric 
pressure was recoided several Ifeurs (10 to 14) afterthe storm centre as judged by 
the winds had passed. This last fact will again be referred to in the next section 
under discussion. This phenomenon of the barometric minimum being at a 
distance from the centre of wind circulation is a common character of cyclonic 
storms. The whole of the characters just enumerated as pointed out previously 
are not isolated ones, but are common to many cyclonic storms of the rains 
and the above explanation is, therefore, suggested as accounting for these 
phenomena. 

One point more may be referred to, which is, that as the storm travelled 
inland, the area of strong winds appeared to close up from the south towards 
the centre as shown previously. This may perhaps be accounted for on the 
supposition that as the storm commenced to pass over the land surface, it 
began to experience more friction than over the sea surface. The friction would 
perhaps be greater over the area where the winds were strongest, f>., over 
the southern quadrant, than over the area of light winds, and thus the southern 
quadrant of the storm would be subject to a kind of dragging action. This 
would perhaps tend to make the plane of the rotating winds more horizon- 
tal than it had been, and if so would show the apparent closing up of the strong 
winds towards the centre. At the same time it would tend to make the storm 
axis gradually assume a more perpendicular position in its inland advance, !>., 
to bring the minimum pressure gradually nearer to the centre bf wind circulation, 
^nd this also appears to have been the case in this storm. 
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Discussion of the pressure distribution over the storm ared during the for^ 
mation of the storm, and for the first two or three days of its existence. 

In the previous chapter, and also in the detailed description of the daily 
nHeorology t been mentioned that the storm centre as judged by the wind 
circulation, v/is considerably to the north of Uie barometric minimum. In order 
to prove this point, which is an important one when viewed in the light of the 
previous discussion, it is desirable that the distribution of pressure should be care* 
fully worked out. 

The pressure distribution of this storm in its path from the aist to the 24th 
of August can be conclusively proved by the numerous barometric observations 
taken at Saugor Island, and from the autogriphic records of pressure which are 
kept at the Calcutta (Alipore) Observatory, 

The pressures ^•educed to 33® and sea level at various hours from the noth 
to Ih*' 24th August art given for Saugor Island in the first table; while the hourly 
pressures a* the Alipote Observatory art ghen lor the days, 22nd to 24th August, 
ill theseco.’d table. 


Saugor Island. 

Barometric readings corrected and reduced to j2° Fahr. and also to sea level from 20th 

to 2^th August i888. 



Date. 

Hours 

1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

ISt 


1888. 















August 

soth . • • 

A II. . 
P. M. . 

... 

... 


39*667 

*616 

... 

••• 

••s 

29*587 

... 

39687 

70s 

•• 

... 

... 

Do. 

218t . 

A M . 

... 

. 

.. 

617 

.. 

... 

... 

*673 

... 

*681 


•n 


P M. . 

.. 


... 

*500 

... 

... 

... 

*53* 

... 

•575 


... 

,, 

Do. 

23nd • , • 

A M . 

... 

... 

.. 

•533 

. . 


... 

*530 

... 

•51a 

... 

29567 

... 


P. M. . 

«9'54 

Ill 

. 

•399 

• . 

... 

. 

... 

... 

‘460 

... 

... 

Do. 

asrd , 
a4th . . 1 

A. M. . 

. 




... 

... 

... 

444 

... 

•440 

•t. 

'463 

*561 

. 

Do. 

P. M, . 
A M . 

■4S5 

*#•471 

a#’48' 

■§ 

a9‘47« 

•560 

39533 

*543 

39*571 


a9'S76 

0 

: 

P.M. . 

•533| 

•S33 

••• 1 

•Sjb 

1 ••• 

524 

•536 

S'i 

•663 

»• 

•633 

... 

il« 

.. 

Do. 

as* . .•! 

A. M. . 
P.M. . 

•634 

595 

l«# 


•664 

::: 

•699 

m! 

its 

'* 


Calcutta (Alipore). 

Barometric readings corrected and reduced to ya® Fahr. and also to sea level from 22ng 

to 24th August 1888* ^ 


Dtte. 
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1 

a 

i 

4 

5 

e j 7 

8 

9 

10 

II 

ta 
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August aasd . • X 

Do. S3rd * .4 

Do. Sdlli • • 


•460 

•^8 

*443 

•440 

’if 

•365 

•450 

29*531 

* 43 « 

•41; 

*444 

39*530 

•435 

■419 

*335 

3953a 

•43a 

*3a8 

•309 

•453 

39*539 

•IS 

•*! 


*380 

, 1 

39*557 

*493 

•41a 

•400 

39*553 

1 


39 ' 5 « 

•463 
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The observations taken at Saugor Island clearly show that there was no se- 
rious Call of pressure on Ajigust 20th ; but that on the early morning of the sisti 
a fall had commenred, for at 4 A. M. pressure was lower than on the previous 
day at the same hour by 0*05 inch, which fall had increased by 4 P. M. to 0*116 
inch, and by 10 p.m. to 0*130 inch. Comparing the pressures hour by hour on 
the aand with the corresponding hours of the aist, and allowing for the daily 
barometric tides, it will be found that the lowest pressure recorded at Saugor 
Island was 29*440 inches at 10 A.M. of the 23rd, after which it began steadily to 
rise. The actual minimum was, however, recorded at 4 P.M. of the 23rd, but when 
the usual daily fall is allowed for, this pressure appears higher than that at 10 
A.M. 

The actual storm centre, as indicated by the wind circulation, must have 
passed to the east and north-east of Saugor island sometime during the after- 
noon or evening of the 22nd, and at 10 A.M. of the 23rd it was certainly 50 miles 
to the north-east of that station, and in point of time the barometric minimum 
passed Saugor Island at least 12—14 hours after the centre of the wind circula- 
tion. 

In the case of Calcutta also the pressures recorded began to show the influ- 
ence of the storm from the early morning of the 22nd, from which time an almost 
steady fall of pressure took place, which continued up to 6 A.M. of the 24th, 
when the lowest pressure 29*306 inches was recorded, after which a rather rapid 
rise set in, and during the following 12 hours a rise of 0*16 inch was recorded, 
and in 18 hours a rise of 0*272 inch. Even taking into consideration the diurnal 
oscillation of the barometer, it is found that the lowest pressures which were re- 
corded at about 5 to 6 A.M. nearly coincided with the actual minimum pressure 
of the storm, and as the centre of the storm determined from the wind circulation, 
had passed close to Calcutta on the previous evening about 7 o’clock, it is clear 
that the barometric minimum was about 10 or ii hours behind the centre of the 
storm as ordinarily defined, while on the previous day the barometric minimum 
had been 12 to 14 hours behind the centre of circulation of the winds. It may 
therefore be noted that at this time there was a smaller interval below the two 
centres (f>., of winds and of pressure) than there was when the storm was near 
Saugor Island. 

Another point which deserves mention is the comparatively shallow nature 
of the depression, when the great velocity of the winds in the southren quad- 
rant of the storm is considered. The actual minimum pressure in the storm was 
certainly never lower than 29*25 inches. Saugor Island, Calcutta and Kishnaghur 
observatories were all close to the track of the storm centre, and they all agree 
well as to the pressures. The lowest pressure recorded was 29*306 inches at Cal- 
cuttaat 6 a.m. on the a4th. Thus at no time did the pressures recorded fall more 
than about a quarter to a third of an inch below the normal pressure for the 
period. This pressure may be contrasted with that recorded in the cyclone of 
September 1885, at False Point, ’.when the barometer fell to 27*135 inches, or 
a^out two and a half inches below the normal. 
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Short description of the rainfau accompanying the storm and 

OF ITS DISTRIBUTION* 

III the detailed discussionof the daily weather experienced during the forma- 
tion and advni'e the storm, mention has been made of the extreme heavi* 
nesb of the rainfall, and it will be remembered that in several instances falls of 
lo and 15 int les, within 24 hours, were recorded. The figures given in the 
daily meteorological tables in some cases differ slightly from those given in the 
rainfall tables, from the fact that the hours of observations for the two sets of 
data differed. Thus while from 8 A.M. of one day to 8 A.M. of the next, one 
tall may have been reported, from 6 P.M. of the first day to 6 P.M. of the next day 
(vhich hour was in 1888 the time for the record of rainfall at the numerous 
rainfall recording stations in Bengal) ma} give a totally different amount of rain. 
Taking up the usual rainfall figures measured in 1888 at 6 P.M. for brief discus- 
sion, the falls on Augual 21st, the first day of the formation of the storm, were 
light only, and there were only a few stations which showed more than a inches. 
On the 22nd he falls had increased rather rapidly in heaviness ; Dharamsala and 
Kendrapara ' the Cutiaek district each received more than 7 inches ; Salipore 
and JagatsiiTgpore received 5 inches ; Chandbali, Cuttack and False Point more 
than 4 inches, and so on. The heavy falls were thus mainly confined to Orissa 
to the south-west of the storm centre. On the 23rd, when the centre was near 
Calcutta, the falls increased in heaviness in the Midnapore district, at Saugor 
Island, &c. On that day Contai recorded 6*33 inches, False Point, Balasore, 
Cuttack, and Kendrapara from 5 to 6 inches, and Dharamsala, Bhuddruck, Sorah, 
Jellasore and Saugor Island between 4 and 5 inches. Again the area of heavy 
rainfall was to the south and south-west of the storm. 

On the 24th when the storm centre was near Kishnaghur, the falls became 
exceptionally heavy over the 24-Pergunnahs, Hooghly and Howrah districts; 
while the fallg in the Midnapore district and in Orissa were not quite so heavy. 
On that day Oolooberia reported the excessive fall of 15*42 inches; Dum-Dum, 
one of 12*36 inches; Howrah, one of ii'66 inches; Saugor Island, 11*14 inches, 
and Calcutta, 10*19 inches; while very numerous stations received falls of 4 and 
5 inches, and upwards. On tnat day, therefore, the heaviest falls were to the 
south of the centre. 

On the 25th the falls were not so excessive as they bad been on the 94th; 
but the decidedly heavy rainfall covered a wider area, and falls of 2 and 3 
inches, and in some cases of 4 and 5 inches, were common in the Burdwan, Ban- 
koora, Nuddea, Chittagong, Backergunge, and other districts. On that day there^ 
fore it would appear that behind the storm a heavy wave of moisture-laden 
winds was beginning to pass generally over the south-east of the Province. 

On the 26th the heavy falls were principally confined to the Sonthal Per* 
gunnahs. South Bhagalpur, Monghyr, Patna, and Gya districtSi^ and the following 
stations reported amounts of from 4 to 6 inches : Arrah, Nowada, Pakri-Bera- 
wan, Behar, Barrh; Beguserai, Jamui, Sheikpura, Kolgong, Rajmehal,and Giri^i. 
So that on that day when the storm was in the Sonthal Pergunnahs, the heavy 
(alls were becoming more generally distributed on all sides of the centre. 
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On the 27th the falls were heaviest in Sarun, Sbahabad| Gya, and Patna 
districts, when Jehanabad reported more than 9 inches, Gopalgunge, Buxar, Gya, 
and Arwal more than 6 inches, and a good number of stations more than 4 and 
5 inches. Again, on this day, the heavy rain was received on all sides of the 
centre. 

Between the 27th and 28th the storm was rapidly decreasing in intensity, and 
the rainfall in Bengal and Behar became comparatively light, and the falls re- 
ported in the North-West Provinces on these days were comparatively small. 

So long, therefore, as the storm existed in anything like an influential form, 
it continued to give excessively heavy rain in and near its path, and the falls 
were particularly heavy near the centre of the track. To illustrate the rainfall 
statistics generally of this period, the falls from the 20th to the 28th August 
inclusive, the time during which the storm was in existence, have been indicated 
in Plate XVIII, where the areas of equal rainfall are shown by the intensity of the 
colouring. The areas of heaviest fall, it will be seen, correspond almost 
exactly with the track of the storm. Thus a fall exceeding 20 inches was re- 
corded at Saugor Island, close to which place the storm struck the land. A rather 
wide belt of country, where falls exceeding 15 inches were recorded, then ex- 
tends in a north and north-westerly direction, surrounded on both sides by areas 
where the fall varied from 10 to 15 inches, and this band stretches up past Calcutta, 
through Central Bengal into the Sonthal Pergunnahs, and then into Behar, ceasing 
however almost immediately the North-Western Provinces are entered On 
either side of this again the falls varied from 10 to 5 inches, and even in some 
cases were below 5 inches. 

Concluding Remarks. 

The storm which has now been discussed was undoubtedly one of those 
classed as “ cyclonic storms of the rains,*’ but it will be found to present some 
interesting features, if not any of particular novelty. It was formed close to the 
land, and over an area surrounded rather thickly on three sides out of four by 
properly equipped meteorological observatories, so that the mafh features of 
the formation of the storm can be readily traced. 

7 he history of this storm fully bears out the condensation theory of the 
formation of cyclonic storms. It was formed over an area where there had been 
for a considerable period a persistent indication of comparatively low pressure, 
and over which area several smaller cyclonic storms of less importance had 
been formed previously. Over this area, for some days, light variable winds 
were reported, and probably at this time there was ascensional air motion taking 
place over it, but this cannot be actually proved. There is however abundant 
evidence of heavy rain falling over this area and to the south of it, and with the 
continuance of these condition the cyclonic storm was gradually developed, 
and rapidly increased in intensity. In its earlier passage over the land the wind 
circulation round the centre for a diameter of about 160 miles was light in force, 
but to the south of this, most violent winds of hurricane force existed, but which 
neither extended far to the south-east nor to the south-west of the storm centre. 
The transition also from the light winds to the winds of hurricane force was also 
almost sudden in character. The centre of the storm further, as judged by the 
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wind circulationj was at one time many miles (at least 50 or 60) to the north of 
the storm centre as judged by the barometric pressures, but as the storm 
travelled over the Und, both the violent part of the wind circulation, and also the 
centre of lowest pressure, closed up towards the centre of the wind circulation, 
and they ma}, whe^- the storm reached Behar, have almost coincided with the 
c( ntre of th >\ina circulation, but this cannrvt be actuady proved. 

In the absence of any explanation hitherto put forward tor these and for 
certain other phenomena of the cyclonic storms of the rains, suggestions are 
made under the section devoted to the discussion of the distribution of the 
winds, &c., which it is believed may help in the solution of this proble* 1. At all 
events the facts noticed in this storm may be explainc d by some such theory 
as that put forward, though it is not contended that such a theory can be proved 
by the examination of a single storm. But as some kind of a theory is neces* 
sary to work upon, if any advance is to be made in the subject, the theory is put 
forward in the hope diat (urther work may done to clear up the doubtful or un- 
t xpl inicd pomts in such storms 
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